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Abstract: 

JP 4275288 A 



Isoquinoiine deriv. or its pharmaceutically acceptable salts of formula (I) are new. In (I), Rl is H, 1-5C 
alkyl, 4-7C cycloalkylalkyl 5-7C cycloalkenylalkyl 7-14C aralkyl 4-5C transalkenyl, allyl, furanyl-2- 
ylalkyl, thienyl-2-ylalkyl, 1 -5C alkanoyl benzoyl, vinyloxycarbonyl, trichloroethoxycarbonyl, 
benzyloxycarbonyl or 8-14C arylalkanoyl R2 is H or OR5 (where R5 is H or 1-5C alkanoyl); R3 and R3' 
are each 1-5C alkyl H, CI, F, Br, 1, 1-5C alkoxy nitro, amino or an alkylamino; R4 is H, 1-3C alkyl 
benzyl or 1 -5C alkanoyl and X is CH or N. 

USE/AD VANTAGE - The deriv. is an agonist showing a high selectivity to delta-receptor and used as 
an immunosuppressant and an analgesic. 

In an example, 8ml ethanol is added to 450mg 2-(l-oxo-2-oxa-3-butenyl)- 6,7-dioxo-4a-alpha-(3- 
methoxyphenyl)- 1,2,3,4,5,6,7,8,8a- beta-decahydro-(I) and 397.5mg o-phenylenediamine and refluxed 
for 2 hrs. in Ar stream. After cooling, 20ml IN HC1 is added and the mixt. is extracted twice with 30ml 
chloroform. The organic layer is washed with 20ml IN HC1 and 20ml satd. saline water and dried on 
anhydrous Mg sulphate. The solvent is distilled off and the residue is dried in vacuo to give 586.9mg 
amorphous cpd. of the formula (II) having a mpt. of 1 9 1 - 1 93 deg. C. . 
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4ac- (3-^^>7xz;» -1, 2, 3, 4, 
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5, 12, 1 2a0-***fcFD-*>Mjy [2, 3 
-g] <V*/y>, 2-7U;P-4aa- (3-^h 
*^7x-JW -1, 2, 3, 4, 4 a, 5, 12, 1 
2a0-:***t:Fn-*yMjy [2, 3-g] -TV* 
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HD + ->7x^W -1, 2, 3, 4, 4 a, 5, 1 
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^Vt/'JX 2-^JV-4aa- (3-^ h+v 
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;W -1> 2, 3, 4, 4a, 5, 12, 12a)3-t 
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+ [2, 3-g] -fV*/UX 2-*^ 
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f;i/-4aa- (3-^h*i/7x-;W 
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a, 5, 12, i2afl-t»*tHD- + ygy 

i0 [2. 3-g]-fy + /iJX 2-7x^l/-4aa 

- (3-tFD+y7x-W -8-*3MU-l, 2, 

3, 4, 4a, 5, 12, 1 2 a j3 -*99 1 Fa-* 
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4 a a- (3-^F+y7xZiW -8-^^-1, 
2, 3, 4, 4a, 5, 12, 12ajJ-t^^tFD 
-*/U/ [2, 3-g] -fV*/U>, 2-TU;P- 
4 a a- (3-kFD+y7x"JW -8-*^- 
1, 2, 3, 4, 4a, 5, 12, 12a/3-*i?*t 
FD- + /U/ [2, 3-g]<7*/y>> 2-7U 

20 JI/-4 a a- (3-^h^y7x-W -8-*^;P- 

1, 2, 3, 4, 4a, 5, 12, 12aj3-^^k 

Fn-*/yy [2, 3-gWv*/yx 2-*^ 

^-4 a a- (3-tFD*y7x-JW -8-^O^E 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-*£* 

tFn-*/yy [2, 3-g] >rv*/yx 2-* 

^-4aa- (3-/h+y7x-;W -8-yn^E 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-:*£* 

tFn-^yyy [2, 3-g] -fy*/y>, 2-5/ 
^D7 r Dhf;i/^5 1 ;p-4 a a- (3-tFa^>7x- 
.30 ;W -8-^D^E-l, 2, 3, 4, 4a, 5, 12, 
12aj3-***fcFD-*yy/' [2, 3-g]>f7 
*/'J>, 2-^^-4-aa- (3-^F+y7x 
—M 2, 3, 4, 4 a, 5, 1 

2, 12ai3-^^tFD-+;»J/ [2, 3-g] 
-f7*/y>> 2-^>i?)l-4 a a- (3-tFD* 
y7x-W - 2, 3, 4, 4a, 
5, 12, 1 2 aj3-^^^tFD-*/y / [2, 3 
-g] <V+7 l J>, 2-^>»-4aa- (3-* 
h + y7xZJW -8-^O^E-l, 2, 3, 4, 4 

40 a. 5, 12, 1 2 a j3-***fcFa-*/yy 
[2, 3-g]-rv*/yx 2-7xW-4aa 

- <3-fcFn*5/7x=JW -8-7n*-i, 2, 

3, 4, 4a, 5, 12, 1 2 a 0 -*99t FD-* 

/yy [2, 3-g] ^y*yux 2-7x^- 

4aa- (3-* F^y7x-W -8-^D^E-l, 
2, 3, 4, 4a, 5, 12, 12aj3-^^tFo 

-*/y/ [2, 3-g] -rv*/y>, 2-jy;p- 

4 a a- (3-kFD+i/7x-;W -8-^D^r- 
1, 2, 3, 4, 4a, 5, 12, 12aj3-t^^b 

so Fn-^/yy [2, 3-g]-rv*yy>, 2-ry 
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)V-4aa- (3-* H*y7iZJW -8-ZfU*- 

1, 2, 3, 4, 4a. 5, 12. 1 2 a 0 -*£*k 
FD-*/Uy [2. 3-g] -fV*/>J>. 2-^^ 
»-4aa- (3-t HD*'/7i=M -8. 9-i> 
jWI'-I, 2, 3. 4, 4a. 5, 12. 12aB- 

*i?9tYo-*jv ; [2, 3-g] -fy*/y>, 

2-^JV-4aa- (3-^K*->7x^0 -8. 
9-S?>l^-l, 2, 3. 4, 4 a. 5, 12. 12 

a/s-^-^^t Fn-*y>jy [2. 3-g] 'fy+y 

U>, 2-^D7'DejMf;l'-4aa- (3-bF 

-8. 9-5>;*?\>l— 1. 2. 3. 
4, 4a. 5. 12, 1 2 a /S-***k U 
/ [2. 3-g] -fV^r/'JX 2-^-4-aa 
- (3-^h+'>7x-;W -8. 9-?*f-)V-l, 

2. 3. 4, 4a. 5, 12. 1 2 a 0 -Jfr^k Fn 

-+y u y [2, 3-g] -fv+;ux 2-^>s?;i< 

- 4 a a- (3-kHD^>7xZJW -8, 9- -7* 
?)V-l, 2, 3, 4. 4a. 5, 12, 12aj3-;fr 
**fcPD-*/y/ [2, 3-g] -fV*V'J>. 2 
— a a- (3-^h*->7x=JW -8, 
9-5>*^-l, 2. 3. 4, 4 a, 5. 12. 12 
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a/3-***fcKci-*/y/ [2. 3-g] -fy+y 
UX 2-7x*3MI/-4ao- (3-kFD*->7x 
-M -8. 9-3»l?*-l I 2. 3, 4. 4 a. 
5. 12. 12a0-4-9?bFn-*/U./ [2, 3 
-g] -fy*/U>, 2-71*^-4 8 0- (3- 

* h^->7xr.;w -8. 9 --7^^;i/- 1, 2. 3. 
4, 4a, 5, 12. 1 2 a0-***b Fn-*/y 
y [2, 3-g] -fy^y'JX 2-7'J;V-4aa- 
(3-kl«n+->7x=Jl/) -8, 9-5>*WP-i, 
20 2. 3. 4, 4a. 5, 12. 1 2 a 0 -^i^k Fn 
-*/'J/ [2. 3-g] -Yy*/'J>. 2-7UJI-- 
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(13)) tt, S#«lc:HWTro*frTT#en-5 
*-M) . 
it? CO 0 1 3] 
Hfc4] 
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(6) 
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10 




^SOR, (II) 



3R, (I) 
(4) (6) 



(8) 



(Ml) 



5 h * V]) *. 

ILL> 

C'n*. (V) 

(1 0) 




(12) 



(VI) 



OR. 

(I 3) 



(VII) 



XPOQ 



(2) 



* + - h 1 



[0 0 14) SB-IgTtt£f«]aC-*3C (4) 
S tl * IC &££ SftUB S -ST 7 -* > *584S 
*. ?^nt» (5) tRfSS^&a, 3Cft;:>-HJ* 

5 XCfflTcTS^ifcTft* (R4 ttMB«ft&Fli;) . 
■l»tl/T«V»*HBa (4) ©51s> R« 
©fc©l£D.M. Zimmerman (J. Med. Chen. , 29, 1517(1986) 
) 6«!>#ttfctt'9Tftjft?e«. SIU© (4) ©7x 

;pu^»>A-e«iJET^*iiJii*tff6n-s. wwix-? 

;K THF, DME#OX-T-;P**«t>9tfflH6*l-6 
**. H#THF«tffl^6n. fiftlro^Ttt- 1 0 0~ 
5 0 < C©«HT35ffliflrPifc**t, »IC-8 0~0'CT 



50 



DMF. DMSO©±5&5R«te77n7^vi'*©j8 

i&Wfi^&n. dm f#8f*i,h. astto~ 

3 0 0"C©«SHTSIff "IfilTab5*i. fc^Tfc 7 0~2 

oo"c<D*^»c»fi-r^)igm*«^^ns. Mtc#e,n 

f*. •£-©+Tfeh?>*E«©7S> (6) £*SS» 

**tfflV^n-5. fiS«ttt^^y-JK x*/-;k 2- 
«rCfc*3'y-/W»HF*l,V>. RjSffl«tt-8 0~5 0 

■c©i6Ha***.stt. ft?'b-4o~2o , c*ta#ffl(,i 

&n*«&HT*S. «<8riili T5> (6) ©S 
*±©*3MV££-«5£ (7) TriStlSfDMSl 



-656- 



(7) 

11 

(7) TR6 tttr:^*fctt2,2,2-MJ*n 
v>«k 5 *£#»#©:*:* &H*S*wr * 7 5 >** v> 

1. 2-S^DDX*>©±5fcAny>*©&|K 

$?*t<ffli<>sn*. sjsiaafi-8 o-i o or©* 

*». /-;H4£fc**£fflK ■?■©«£*» 

0 < C~£ifCil|JST'<*<S*atffStl*. *©JBIBX8 

*TfcDMSO£**tf'j;k*nu F£fflv>fc a? 

XgTtt-«5£ (11) T^n*^75>SiiW*:&ffl 

st**. a (i i) tr 3 > r» ' 
jsattt^y-Jk x^/-;k 

jgjfc, DMF. DMSO$05Rffitt77nx-<«;/**ig 

3 0 Ot:ffl«B^#X.6nS*t, fTt>2 5~1 5 0"C 
OttHr*fT"Ii8T?»0, a#tt6 0~1 2 0"CTJff* 

t<*frsn*. ^©«^xett->u^>*«7cUTN 
fc'J^2>.7;k5x>>A, *sdft^y^;P7;V5x 

*JRfc1iX (2-^h*->Ih*'» 7)k5X* 
A^HJOA (Red AO SWtgtfsn***. TCfc* 
«flS^'fV^^7;V5X'i7A*t« ; *UVs. MtHQW*. 

*^y-fy^?-^7;v5x«>Aftffl^fc»©»ittUT 4» 



*?H¥4 - 2 7 5 2 8 8 

12 

li. x— r)k ->*DA*-y>. ^>-tf>. b)Vx>ifi 
fflv>sn**t, «CTt)h^x>*tjfttv». fifcssra: 
- 1 o o~ i o o-cofcHTUffUtBTa-sa*. wc- 

[0 0 15] -*5£ (1 3) T^nS^«S©5^, 
R« &*m<D<£&to (-«£ (2) ' ) ttfclCR* tf* 
9MPS©-«5£ (13) 1?**n-5^«SrS«C«* 
U >Ukfr:/*>#fcT:!&£<t:E£S-&**>, 3«©# 

««f r». r, • tt*e&«cRi;) . 

)U*^>tiS«Sffl^-5IKlCliDMF, DMSO, H 

m p A^ojRffi^^n^^ v mmum* v < m» 

ff*l/V>. *fMr79>±LT0.Ci ~Cio©«tt©« 

t>©a«£tf&n, afiren-^nt;^^* 

F, * h U F*©7)P3-;Hi©7;l'A 'J 

&JB8> **fc*MJ*A. **fc*U<?A$©*3Mfc 
&JS{b-&», i-hU 9A7S F$©75 K7x:*>©& 

MtoWRu *na#. a^tt* u t -? h*-> 
tLT\t*)U3 79>im*z%$\to~3 o ot:©« 

H*^A6n, *-C*>5 0~2 0 0"C*»if*L,<. 1*»C 

1 2 o~i 8 o*ca*#$u>. z«©*^s&ffl^5« 

^■Ctt-8 0~5 O'C^ff^K, ^K0~3O*C*W 
[0 0 16] HRiC (1) C*ViTX*tS3||, R 

i tfi*7)imm-o><t&to\z^x\t, «-csB^*«« 

ft (?V-h3) CioT (1 2) *>e$SIC^J«T* 
S. *5SW©HRiC (1) C*ViTX«tCH©ft 
^ttlCtJ^Ttt, KT©*frSfflV^Hi:{c«k-3T#5 
(?-v-H2. 3) . 

[00 17] 
Hfc5] 
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OX 



20. 



(1 4) 



(1 5) 



(I) 




(1 6) 




(3) ' 



[0 0 1 8] St (1) ICfcWtXj&tCH. Ri 

-«j£ d4) T^an-5ft^»*HRit; 

(1 5) T^Sn*7S/7;i^fcFSi»#£8Mt*K 
tt»©fiFflETT?S>fi:S H t II J: 0 $g ICS* Z. t tfi 
T£* (5=-Y-h2) . Z. uTRi , Ra ' , R< ttt9 
E^^CT?**. -HR5£ (14) ©ft^ftro^'fe. 
R« *tpi^S©ft:^«ti, D.M. Zimmerman 
(J. Org. Chem. . 54. 1442. (1989)) Icfto T&j£Ti§r*. * 

Stm. 7nbr*>«^©Jitt»JR88, DMF. D 50 
MS 05©5R«S:7:7Dx-< y 2 * Z. tifl 

^/-MifSLK -hrsS; (is) r^snsysy 

tfens. »«tt£LTtt£», SIR. « 



2 

*t. 4>Tfe2 5~i 5 ot;©«fflT5iffBiffiT*D, a 

#B6 0-1 2 0tT#SLfctf!i£!W§6ft-5. 
CO 0 1 9] -*5£ (1 6) tmStlZtoGOXDotR 
< ****©-«5S (3) ' TjSSnSfl^fctt^-r- 

[0 0 2 03 *S89!©--«5£ (1) !C*ViTX*t 

CH. Ri IfitrJl'&m-VHtGQl MRjS (2 1)) 

i&tT€?S (^-K3) . 
[0 0 2 1] 
Hfc6] 
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'^dfcOQ _T±OQ 

*X ~- (K ' 



R»R»- 



(1 7) 



(1 8) 



on) 



qpOD 

0^ " 



(2 1) 




* + - h 3 



[0022] n-xmt?*- b i ©si-ist w«r 
= > (is) icfca-rsxe-e**. r. ifiv-jv&o 

», met. mm. snsa*. smaims 

ts. s&=ige2»7s> (is) *«s#ar. » 

*flS«ii:Kl6:S-&. 75 F (2 0) «#*X8T** 
(Rt ttC. ~C« ©7^*;m. C. ~C. VsttU 
7J1/+;VS. C< ~C« <D*s9U7)V!r-)V&. 7iZ 

Cr ~Cu©77jp+;i'S, c, ~c« ©h?> 

. JggtLTfth'JX^KTSX 

fflV»6tl*«». ffi«l4h'Jx;l/75>T+^Stfif^# 
«6£>W#e>nS. SUttX-^JK THF, DME, S? SO 



^■y->*ODX-f;i'*«li»S^ttDMF, DM SO 

THF*»»*U<ffl^&n5., E£tt-8 0~1 OOt 
©•SHTSSfrT^ •frTTfeO-S 0-CC9«H**#£L 
V>. *B3XStt75 H$a7CbT75>lr««T-SIg 
T&*. ISJWiUTH:. **fc'J3 1 '>A7;V3x£ 

A, **ft^v^;v7;i/5x^/x. *3mtt?7, (2 

7;i>5X<>A:*-h»J'>i» (Red 
Al) ^*t^fen5*t, f-Cb, **fc5M 77^*7 
^SzDA^jfSUK JSHtLTttx—r;]/. ->?n 

■f-cb h;i/x>*t<?s SLfmmt- 1 o o~i o 

0"C©«HTHfTRrieT*5*». wc- 8 o~o < c©« 

is-c«F*u^iis**^&n5. nest: (21) -wssn 

*fcStt©5*iR4 *t**©-«5£ (3) " TiSSns 
fl^tttt^-V- h 1 ©s-txg-c*b&*#tp«^ 

[0 0 2 3) HR5t (1) <Dfc£»©3%, Ri 
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18 



[00 24] 



HK7] 




IAC 00 



M^OAc (D|) ^J^OAc 



(24) 



Ok 

(25) 



(W) 



OH* 




(28) 



(3)~ 



(0 0 2 5) &— IgttD. M. Zimmerman 6 50 
©#& (J. Org. Chem. 1 9 89, 5 4. 1 4 
4 2) CtoT^IETfSItS (2 2) ©35(t± 

©;*3\>vS£-«5£ (7) Ttsnsi'njpMixf 

« (2 3) TR. \fr<>z?)l*1t\tbV>7U 
±5fcft#»£©*i!rfc#>>W^Stts. 7u 

>75«»*Kffl^&n*. -8 0~10 0 

ic-p&fr-es, a«tto"c~sa(*j5r»jsT^frie* 
atftens. ss^xga, *-n*-M* (23) ic® 

ag6tuT2«e. m-*nna*s*«T+#a£-r 

-8 0-5 0 "CT&frTS. S#tt 0 < C~£fitti!r.-r«» SO 



JEr*-"<Sil6£*t#5ns. SSHXStt. X#*-># (2 
4) £S7C»KW!aL*iitiSKK£# (2 5) 

**^->7 / J**** h U * A©«&**fc£«fl;£« 
fcfflK »8, ;**>;uV*>«*©Kttfc#T 

*SRfc#***hU9AT387C-r-&©*< 
»ILK K«:jaftH-8 0 , C~5 0 , C-r*ff^tBT» 

sns. sraxga> «8tffi*«£# (2 5) ©#-/i 

75># (2 6) *$*IgT*-S. fflV^aTCJWtt. 

5X<} A. **fc*9*U?9AttPfttf&nS*. * 

Ttt. X— THF, DME> 5?*=MrXSS©X- 
x**»li*t»*U<fflV»6n. +Tt»THF3W?*L 
V>. Kfctt* -4 0'C~10 0 , C©fBHT^fTtr€r, ft 
#Tt>0t:~3fittfi*l#$U>. tBXXfltt. 5>tH 
D*y7S>ft (2 6) ©2ft*»££»fcLTfcFQ 
(2 7) £T5Ig-r»*. MHN&lsT 
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tt. 9Ul*m> iT>if>t*iJDA. DMSO-DC 

v». &mtVT\t, *J9uu*9y* ^nn*;kA. $ 
jlk risk, - 1 o cc-o-cwiaHT^ff-cir, 

#!r-8 0t: 5 0T»<ff*lst>. */U>fr (2 

8) £*§5®AXg. SSKHKjI (2 8) -c^ans* 



I OH 




(24) 



(I) 



*fc£<ft©55R« *t*j}}©HBSC (3) '" T^Sn* 

fc^sasss-fcxett. -tn-en^^ - h 2 ©s-x 
8*,tt;^* - h 1 om-txm^vft^tmstfi^k 

S» (-«5t (3 3)) lro^TttKT©*fr&ffl^<E. 
Z.tlZ£-DTftZZt&T%Z> (?-V-h5) . 

[0026] 

[ft 8] 



OH 

hn'yS _ 

' s ^h^OAc W 




(29) 



1 OH OH 

k ~X~ A OAc (Hi) ^X^OH OV) 



v OHi 



R/^N 



(30) 
OH 



CD. 



(32) 



(VI) 



R/~N 



0 (V) 



OH 



(31) 
OH 




R# 

(33) 



OH 



[0 0 2 7] K-JM. IB-XSli, h4©X8 
1. 2IC«k-3T#6n5*-;t^-h# (2 4) S2» 
7S> (2 9) *8*l/r73Pfle (3 0) 

::*i6©istt. -tn-en^Y-h3©® 

-Ig. 3l=X8©#&CL&#oTfr3;ii*<T# 
5. Sg=X8tt> 75H7-fex-h«= (3 0) £5>tH 
D^>75>* (3 1) Cg&f *XgT?».a. *X8 
fit. ff- h4©SB3XStH«©^-CS6fTT#*. 
HEXStt, - M ©SEX8t^«JC 2 
ft (3 1) &>rb>K (3 2) ^i:ttft;-r<5X8T* 
■5. 3£K:*/U>ft:£#.5SBSXg, -HKjC (3 3) 
T7^$n-5ft^05^R 4 ***5ilCD-«3C (3) 



40 2 ©8-X8fc<fctf^ - h 1 ©SI-fcX8T7K 

10 0 2 8) *«^©-f u >R8#tt 6 

HS«fttt«*. 88* (fclcJiUE) ICH8 
U JI©g$#fcSiRtt©)t5tr>y#>FWtt*8, fcg 
JMHH «S8« (88. fffH. 't>BD . £88*. S 
Efcffigffi CJi-T^, mtwwf-. 888. # 
888©8i&<4888) fcttffl] , jfcE«TS!l8©8a] 
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T&mzmmT*mz\t7 'j-©*asi:fctt-?-©£g# 
rt>j:<. sfcft&n. mm, mm. mm, m 

so, #7-fe;ww. ss. 8*©j§at©t>©tf* 

jSgajgansa*. &«ai®*£tto.ooi ~i*/b 

©«HTlS4Sn<5. *5BSII©fcStt££if*S!ltt0.05 
~99X ©«BT^tr *>©##*. 6 ft, a*ttftS«!l©« 

^ttO. 5 ~20* , 8djW©»£«0.1 ~50X 0«B*-& i0 
[0029] 

ftiprrstf. fc%^*»ipitt;ifte>{;:lE6fts<b©T 
[0 0 3 0] 

2-^f;k4ao- (3-^h*->7ir;W -1, 
2, 3, 4, 4a, 5, 6, 7, 8, 8a/3-r#tF 
D-2, 2-i?^?;P-l, 3-JJ*+Vn [4. 5- 

g] -fy*/u> i # 

[0 0 3 1] 
Ht9] 

1 

[0 0 3 2] T^vaSET, l-*5Mk-4- (3- 30 
* h*->7ir;w -i, 2, 3, 6— rh^kFnfc! 
U^^IO. 09g (4 9. 6 5mmol) S1*TH 
f i o om l iclg^ur- 1 ot:(c:f&a«U, n-77)V 
U^A3 0. 3ml (1. 63 7N, 4 9. 6 5mm 
o 1) £irFUT3 0#|fflat#Lfc«, -7 8t:trftai 
tfc. ^C»C2, 2 -J****- 4, 5-fcTX (7Dt^ 
^JW -1. 3-y**V?>2 8. 60g (99. 3 
mmo 1) *M*THF7 Oml tC«*»U-7 8"CIC?& 

aufca. ±fB©7=*>©B«&*TU mm«# 

Ufc. 5 0ml MCfifilKR**-*- « 

-7 5 0ml *JD*T, »KX^ 1 0 0 m 1 T 

2 EfflfflUfc. W«JI£fiflJ*£*5 Om 1 -«fc»U 

o. 4 8g©i«wsnfc. ±e©8HK«&7;p 

^ >&SST*McD M F 8 0 m 1 U 3 Vto-f h U 
>72»3 7. 2 1 g (2 4 8. 3mmo 1) 
U<7A3 4. 31g (2 4 8. 3mmol) £flD*T, 
10 0"CT3 0#, 13 0"CT3 0#, 15 0*CT1^ 

MF*«EET»J§4 0'C£(TTSiUfc. «iSlC*5 0 50 



1$H 3 F4 - 2 7 5 2 8 8 
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ml. MJ«7A#8at 5 0ml 

T. »»X^5 0mlT3@«!ttlLfc. WttWSfflfP 

<tffi* 5 0ml Tfti* U J8*«K^- F 'J 

ft. igl*£«EETTfflSU ttj*-fSt3 0. 2 5 g© 

ifttt»*t$&ftfc. Z<DtoVtm& 9 Om 1 1' 

8*>U **<b->7/*^*^h>J'7Al 3. 47g 

(19 8. 6 mmo 1) SrHnAT. -3 0 1 5<C\Z 

KJG*£**/-;M*8Hfc**l 8ml (» 
4N. «57 2. Ommol) £U>o<D*TLT. 3 0 
ftmmWLlt. fift^K**^- F U -7 A*jg£ 5 0ml 

Sin*. ««©^^y-;use*Lfc«. *5 0mi£ 

JDAT. IWx^JH 0 0mlTr2lHF»mbfc. #»JP 
£*5 0mlT3E. ffift<t^*5 OmlTft^Lfc 

«. #Sftfcift#ft£#7A? DYS^^- (->'J 
*y;k 2~3 ox**/-;i>-*nnjfc>wo t#B 

««t * 1 4 . 4 2 g MB&ic&mm s ftfc or* 2 

6. 9X) . 

[0 0 3 3] IR( fflm cur 1 : 3372, 2940. 1607, 1582,1 
460, 1288, 1236, 1122, 1050, 847, 785 
NMR(CDC13, 500MHz) 6 :1. 27, 1. 29( £fc>1*-T3H, s) , 1. 3 
9. 1. 40 (-&t>«T3H, s) , 1. 57~1. 64(0. 5H, ■) , 1. 79 ~2. 1 
7 (3H, n) , 2. 17 ~2. 30 (1. 5H. m) , 2. 33, 2. 35 ( £fc>-rC3H, 
s), 2. 45. 2. 51 (1H, a) , 2. 60~2. 75(2H, m), 2. 78 ~2. 86(1 
H.m), 2.88 ~3. 03(28, a), 3. 12 ~3.17(0.5E,i),3.52 
~3.57(0.5H.m),3.74 ~3.85(0.5H,in),3.12 ~3.17(0.5 

H, B),3.52 ~3.57(0.5H,m).3.74 ~3.85( 0.5H,ii),3.81 
(3H.s),3.92 ~3.98(0.5H,n),6.71 ~6.77(1H,ii),6.89 
~7.03(3B.m),7.21 ~7.25(lfl. t,J=7.94Hz) 

Mass(EI it) : 331 (M* ) 

Ci.H».NO» tl/T©ffHlfi 331.21474 
£8Ht 331.21286 . 
[0 0 3 4] &%m2 

2- (1-^V- 2 3-^x-JW -6, 
7-W;-4a«- (3 h*-/7irW - 

I, 2, 3, 4, 4a, 5, 6, 7, 8, SajS-T 1 * 

hFD-fy+yu> 2. 

[0 0 3 5] 

[fti o] 




2 



[0 0 3 6] 7JW>at«T. ^DD^»tf-;PO. 3 
8ml (4. 5 3mmol) t~fu h>X#>-J 1 . 6 
2g (7. 54mmol) Si*-7i'DO^^>8ml 
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iCgWU *C2-^-4aa- (3- 

^ H*->7i-JW -1. 2, 3, 4, 4 a, 5. 6, 
7, 8. 8 a/5-x*t Hn-2, 2 -S?*?;!/- 1, 
3->>**yn [4, 5-g] -iV*JV>* 0 Omg 
(1. 5 0 8mmo 1) **bJch;VX>2m 1 T2@# 
»Lfc«. i*-^DD^>3ml lC»rt>U 
±E©Kl6«CftI>lv 3ilTll$IRIJft#U5:. fciKSg 

su x— r;n omi ^xx^m^mw^it. 5 

&£1N£K3 0mlT3[IIifc#U Sfcffift&fc* 3 
0 m 1 «I*6SS± h U «7£T«*L&. 

»ME*S*f*i: 5 0 2. 5mg©£fe0tttt«re** 

*;u/t$ >KxxT-;w#sti&. 

[0 0 3 7] £©«^fc£**y-;V6mlK:jg*l/* 
**y-JH£»{biC*0. 9ml (»4N. 
*93. 6mmo 1) £Dn*., 2l$|iMMt#l,;fc. Rfm 
lCfiSfa^K**f - h 'J *A*SS* 10ml sun*., its 
XfJP5 0ml, 3 0mlT?2|el8lfflLfc. ftftlSfi 
filftS*2 Om 1 «l*SfE*-7^->C7i-r<£ 
8«ESS*f*i:3 4 8. 4mg©8»&© 

7^;i^7rXT*.5^-;wt#6n& ok* 77. 

1 X) . XlZ7)V3>S.9rF**W)\,9ai) H8 0. 
7mg (0. 6 3 6mmol) *&*.i?{rua*ir>l 
ml KJS^LT-7 STCtCftaiU *t#DMS0 5 8. 
7mg (0. 7 5 1mmol) SMfc. 1 0#|BJ«#* 
7Clfc##f : 
Ci.HnNOs £:LT©fUHa 

mi 



[0 0 3 9] $mmi 

2- (l-**V-2-t*D-3-^f=;W -4a 50 
a- (3-* h*->7xXJ» -1, 2, 3, 4, 4* 



24 



37 



±E©^-;HOO. 3mg (0. 28 9m 
mol) SI*5?>DD^^>lmll:8*>Lft'bO* 

UDA&. - 7 8 2 0 »NJ»Ltt, h U 

X9-fr7S.>0. 24ml (1. 7 3 4mmo 1 ) Sin 
ATJElCl«f|B]«»Lfc. fifP&»**±MJ*-McS 
*6mlSfllAT. »8lf)H5mlT2|eIi(ill, 

fc. mmmimn-km*. iomi 

1) -P#««§rrSi. 4 6. 4mgQ8S^tt«tft 
&tlfc OR* 4 6. 8X) . 
[0 0 3 8] tup. :155~157 t: 
IR(KBr&)cn "> :3364, 2944, 1702, 1676, 1601, 1435, 1274. 
1236, 1203, 1156, 1042, 884, 787 

NMR(CDC13, 500MHz) d:1.73 ~1.94(lH,m),2.25 ~2.35 
(lH,m),2.46 ~2.68(2H,m). 3.03(lH,d, 1=16. 18Hl), 3.1 
2 ~3. 19(11.111). 3. 45 ~3.66(lH.m),3.77 > 3.79( &t>H 
T3H.s),3.96~4.10(lH,n).4.22 ~4.36UH.n),4.43 ~ 
4.51(lH,a),4.72 ~4.86(lH.m).5.87 ~6.00(lfl,m).6.0 
6 ~6.22(1B,«). 6.69~6.75(lH.n).6.78 ~6.89(2H, 
n),7.06 ~7.26(2H,n) 
Mass (EI &):343(M* ) 
C H N 

66.46 6.16 4.08 
66.57 6.32 4.22 . 
*a, 5, 12, 1 2 afl-tfi^t Fn-*/*1fU/ 
[2. 3-g] -fV*/'J> 3. 
[0040] 
[fcl 1] 



A CpOO 



3 

[004 1] 2- (l-**7- 2 3 -^x 
~;W -6, 7-mv-4aa- 
x-JW -1, 2, 3, 4. 4 a, 5, 6, 7, 8, 8 
aj3-x#bFn-fV*/U>4 5 0mg (1. 3 Ira 
mol) to~7i-l/>?7$>3 9 7. 5mg 

(3. 9 3mmol) fCX* / 8 m 1 £JnA, 7^ 
^>m85T2^MHnS»jaifiL/to ;tt#L*:«, lNJfiK 
2 0ml*JO^ ^OD*M3 0mlT2HiaajL 
&. *r«/B£lN#«2 0mK «S*Ift!IWc2 0mlT 

U «£ETr«j»r*iT^7rXOSBft^»5 8 



50 



6. 9mg#|$5nfc 0K¥10 8%) 0 

[0 0 4 2] n.p.:191-193 <C 
IR(KBr&)ciirl:2918, 1717, 1649, 1609, 1578, 1491, 1460, 1 
439, 1408. 1270, 1253, 1234, 1152. 1052, 876, 766, 708 
NMR(CDC13, 500MHz) 0:1.87 -1. 96(lH,m).2.30 -2.38 
(1H,oi),2.62 -2.70(lH,m), 2.88-3.03(lH,m),3. 16(1 
H, d, 1=16. 48Hz) , 3. 35-3. 45 (2H, m) , 3. 55-3. 64 (1H, n) , 
3. 68 (3H, s) , 3. 78 (1H, d, J=16. 48Hz), 4. 06 -4. 16 (IB, m) , 

4.27— 4. 41 (IB, m), 4. 46 -4. 54(lfi,m),4. 77 -4.90(1 
H, a) , 6. 62 (IB, dd, J= 7. 93, 2. 45Hz) , 6. 95 -7. 07 (2H, n) , 
7. 11 (1H, t, J=7. 93Hz) , 7. 22 -7. 30 (3H, n) , 7. 61-7. 67(2 
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(14) 



4$W¥4-2 7 5 28 8 



25 



26 



H,n),7.88 ~7.96(2H.m) 
Mass (EI j£):415(M* ) 

CjsHisN. Os tbT©§UMI :415. 19173 

mmm -.as. 19197 . 

[0 0 4 3] Htt(CLTo-7xXW>^7S>©ftto 
Dfc4-***-l. 2-7irl/»72X 4-^ 

2-7irU>y75>, 4-> h*->- 1, 2-7i 



[ft: 12] 



CHss, 



ctxo 
ex. 



4 



[0 0 4 6] *#MI'X>1 \m\\Z2- (l-**y 



ri/>^75>, 4, B-S^^^-l. 2-7x-l/ 10 -2-^*-3-^x-;W -4 a a- (3-*h* 

>y7^X 4, 2-7x-l/>y ->7xZJW -1, 2, 3, 4, 4 a, 5, 1 2, 1 2 

73>, 4, B-S^F^v-l, 2"7xZl/>v7 a 5 k Hn U /* [2, 3-gWy 

4-^DD- S-t/n^- 1, 2-7xrU>y */U>174. 9mg (0. 4 2 lmmo 1) SJD* 

75>*ffi^T*tl*n2- (l-**V-2-*+* T-7 8T:CI!HPU 1. 51fiMHiS^V^Jk7^ 
-3-^x-;W -4 a a- (3 F+S^x-JW F^X>*«1 . 0 2ml (1. 5 3mmo 

-8-*^-l, 2, 3, 4, 4a, 5, 12, 12 1) £im;Lfc. - 7 813T 1 0#ffflj*#«, 

aj3-***kFa-*/*1fUy [2, 3-g] -fV 2ml£iO;Lfco fflfa^R**^ F U *A*J8*2m 1 

+ 2- (l-t*V-2-*+*-3-^f- fcjrnn*H2 0mlttjl»lfcft /W7D^ 

/W -4 a a- (3-^h*v7x-;W -^--t**«ViT^Wfc**ill/&. 
-1, 2, 3, 4, 4 a, 5. 12, 12afl-*ir* a? *#th , J^*8«2 0ml Wnn*M2 0ml 

kPO-*/*1fUy [2, 3-g] -fy*/U>, 2 «»AT»*U SE£*)B£*DD*;|,A5 0mlTft 

- (l-**V-2-**tf-3-!/yr:JW -4ao tlilfc. #«fi^M*2 0mlT$m 

- (3-^h + y7x-JW -8 1, 2, KT^y^ATKftl^ 

3. 4, 4 a, 5, 12, 1 2 a 0 k Fn-* A^D7h^77^- (y'J*«K 2-5 0*;**,' 

/*1fU/ [2, 3-g] -fy^/UX 2- (1-* HV-^DDWA) T^fBttRT**:, 103. 9m 

*V-2«^**-3-^r:;W -4aa- (3-* gCD«Bft^**t<l6n& (C* 68. 7%) . 

K*S/7xn;W -8-*F*5/-l. 2 f 3, 4, 4 [0 0 4 7] : 177 -179 %:( *DD#;kk-x 

a. 5, 12, 1 2 a0-***fcKa-*/*tfUy -xJlo&^SfcSS) 

[2, 3-g] -fV*/U>, 2- (l-**y-2- IR(XBrS)cD " 1 :3384, 2940, 2798, 1607,1578,1489, 1462, 
**D—3-7t—M -4 a a- (3-* h^/7x 30 1437,1288,1245,1048,876,779,764,708 

-JW -8, 9-^*^-1, 2, 3, 4, 4 a, NMR(CDC13,400MHz) 6 : 2. 03 -2.18 (2H,o), 2. 28 -2.30 

5, 12, 1 2 a B -*>?*t Fn-*-/*lFU / (1B,d),2.41(3H,s),2.72-2.77(1H,d).2.77 -2.89(2H, 

[2, 3-g] -fV*yU>, 2- (l-**y-2- d),3.02 -3.07 (lH,m), 3.17 (lH,d,J=16.79Hz), 3. 32-3. 

-4aa- (3-* h^/7x 41 (1H, m) , 3. 41 -3.52 (lH,m), 3.69 (3H,s), 3.75 (lH,d. J= 

-8. 2, 3. 4, 4 a, 16.82Hz),6. 56 -6. 61(lH,m),7.03 -7.12(3H,m), 7.58 

5, 12, 1 2 a 3 -***t Fn-*/*1f U y -7.66(2H,m), 7. 87-7. 93 (2H, a) 

[2, 3-g] -fy*/U>, 2- <l-:**7-2- MassCEI «0:359(M* ) 

m-3-^;W -4 a a- (3-^h+v7x StfHStBvx*^ HP 

-;W -8, 9-5^*5"- 1. 2, 3. 4, 4a, CisHibNb OtUTOtHJfi : 359. 20092 
5, 12, 1 2 a/3-***t Fn-*y*1fUy 40 %fltt : 359. 20105 . 

[2, 3-g] -TV*yU>„ 2- (l-**V-2- [0048] PMirbT2- ( 1 -**y- 2 

***-3-:/xXJM -4 a a- (3-^^y7x -3-^-JW -4 a a- (3-^h^>7xZJl/) 

njW -8-^nn-9-^D^E- 1, 2, 3, 4, 4 -1, 2, 3. 4, 4a, 5, 12, 12aj9-:*^ 

a, 5, 12, 1 2 a/3-^^t Fn-*/*ifUy k Fn-*y*tf U / [2. 3 - g] 4 >J >Oft 

[2, 3-g] -f y*/y>##sn*. t>oic2- u-**y- 2 3-^-;w 

[0 0 4 4] ^35012 - 4 a a - (3 - * b*y7xz;W -8-*^- 

2-^W-4aa- (3-^h*y7x-;W -1, 1, 2, 3, 4, 4a, 5, 12, 12aj3-*^k 

2, 3, 4, 4a, 5, 12, 12a0-:*£*kFn f? a -^/^ijy [ 2> 3-g] -fV^UX 2- 

-*y*+fU/ [2, 3-g] <fy*/U>4. (l -**y- 2-**-*- 3 -4aa- 

[004 5] 50 (3-^h+y7xZJW -8-r/^-l, 2, 3, 



-664- 



(15) - 2 7 5 2 8 8 

27 28 

4, 4a. 5. 12, 1 2aj3-:** : S'tFn-*/* * (3-^h*->7iZJW -8-7^-1, 2. 3, 
if'J/ [2, 3-g] -fy*y >J>, 2- (1-**V 4, 4a, 5, 12, 1 2 

-2-:t*1*--3-7>:=JW -4 a a- (3-;<F* If'J/ [2. 3-g] -fV^/UX 2-^-4a 

->7x-;W 2, 3. 4, 4 a. a- (3-y F*i/7x-;W -8-7*n*-l. 2. 

5, 12, 1 2 a 0 -***k FD-*y*1f >J y 3, 4, 4 a, 5, 12, 1 2 a 5 -*7*k Fn-* 
[2, 3-g] -f7*/>JX 2- (l-**7-2- y+lf'J/ [2. 3-g] -fV*/'JX 2-^?^- 

^. + 4j—3_^- ;W -4 a a- (3-^h*->7i 4ao- (3-/h + ->7i^W - 8 -y 

-M -8-yF*->-l, 2. 3. 4, 4a. 5. 1 1, 2, 3, 4. 4 a, 5, 12, 1 2 a 8 -ifr^k 

2, 1 2 a0-:*7*kFn-*y*-!fyy [2, 3- Fn-*/*1fJ/ [2. 3-g]-fy*y>JX 2- 
g] <7*/"J>. 2- (l-^V-2-^-*-9— 3 JO *?)V-4&a- (3 -;* F^->7x-;W -8, 9- 
-7xr;M - 4 a a - (3-* h+J/7iZJW - 2, 3. 4, 4 a, 5. 12, 12a/3 
8, 9-i>jWU-l. 2. 3. 4. 4a, 5, 12, -*99 k FD-*y*tfU y [2, 3-g]fV*/ 
1 2 a^-^-^^t Fn-*/*tf'J/ [2, 3-g] U>, 2 -y?.ll/- 2 3 -7t--M -4a 
-fV*/U>, 2- (l-:f*y- 2 3-7 a- (3 -y h*y7ir;W -8, 

T--;W -4 a a- (3-^h+->7i-Jl/) -8. 9 1, 2, 3. 4, 4 a. 5, 12, 1 2 a 0 -^^b 

-Vfn^-l, 2. 3, 4, 4 a. 5, 1 2. 1 2 a Fn-^y+tfy y [2, 3-g] -YV+ZUX 2- 

8-:*7:5'kFn-*y*ifyy [2, 3-g] «fy* ^-4ao- (3-/h+->7iZJW -8, 9- 

y'JX 2- (1 -**y-2-:**U— 3-7x- JJXh^-l, 2. 3, 4, 4a, 5, 12, 12a 

M -4ao- (S-jlh+S^xS/W -8. 9-S> 8 k Fn-*y*-»fU 7 [2. 3-g] -TV* 

*F*->-l, 2. 3, 4. 4a. 5, 12, 12a/3 20 SV>, 2-*?)\,-4 ao- (3-^h+->7iZ 

-tfi^kFn-^y^tfijy [2. ;W -8->Dn-9-7 - Dt-i, 2, 3, 4, 4 

UX 2- (1 -**y- 2 a, 5. 12, 1 2 a 8 k Fn-*y*-if U y 

-4aa- (3-^^->7iZJM -8-7on-9 [2, 3-g] •< y*/»J >*t»&*l*. 

-7nt-l, 2, 3, 4, 4a, 5, 12, 12a0 [0049] §98053 

-***fcFn-*/*ifyy [2. 3-g] -fy*y 2-/W-4aa- (3-tt-*D#->7x;jw - 

'J>*ffl^T-€-tl-€ r n2-7^-4aa- (3-yh 1. 2. 3. 4. 4 a. 5. 12, 1 2 a 0 -^^k 

+*>7iZ^) -8-jWU-I. 2, 3. 4. 4a. FD-*y*tf' J y [2, 3-g] -f y*y >J>_5 

5. 12. 1 2 a 8 -*7^k FD-*y+1f ij y [0050] 

[2. 3-g] -fV+y'JX 2-^fJh4a«-* Hfcl3] 

"moo 
cx 

[0 0 5 1] «y^DD^^>lml K 1 MH^fc* X^^y-^-^DD^A) T#«tt»T*£13 

«)3ll^DU^^>»iS0. 9 6m I (0. 9 6mm 8. 7 mgO&mit&to&'5t3&&&&t>tl1t. Z.ft\Z 

0 i) £Jo*> *#lt»l<«#ltv>s+i;:2-;* ^y-^sjn*.* ^^>x;i/^>»o[>^^/-;i/«i« 

3, 4, 4a, 5, 12, 1 2 a 8 -*>?9 1 40 7r^XLH-2 0, T#(Btt»1-* 
y+lfU/ [2, 3-g] -fV*/U>l 17. Img t, 32. 8mg(7»fi»*«li{t:^»cr)y 9>Wto> 

(0. 3 2 6mmo i) £ftfcv£DD;**>2nil »&tf#fctt£ 0K# 22. 8*0 . 

s^Lfcfc0^«>t><Dio^fco m(c«*v^dd^^ [0052] &mik&m 

> 5 m 1 Tifc#U ^(7>ft»«fcSlSIS^3to^fco £fi : >2201C 

T2 0»W»^U&aSl6:ftS> jiT^-7^2 Om IR(KBrj£)cm - 1 : 3220, 2966, 1584, 1491, 1466, 1263, 1098, 

1 t**m\s<imLT\,*2>*^mtt. nn&^nn 1025,872,801,768,708 

: j*^/-;P=3 : l(Djg^ae«5 Oml T3® NMRCCD30D, 500MHz) 5:2.12 -2. 23(lH,m),2.54 -2.7 

«fflb£p ^ae^fiSfO*SS*l OmlT«g»U fc* l(3H,m),2.80(3H,s),2.90-3.00(lfl,ifl),3.23 -3.30(1 

KSv^y'JA'CftSl^ aiSLfc. #£nfc» H,m),3.40 -3.60(4H,n),3.68(lB,d,J=16.48Bz), 4.59(1 

IS&*7A^DYhy77>f- (y'J^yjk 5-10 50 H,brs), 6. 52(1E, dd, J=7.94, 1. 23Hz), 6.93 -7.0K2H, 
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4*H¥4-2 7 5 2 88 



29 



30 



m), 7.04(11 t,J=7.94Hz), 7.68-7. 75(2H,m), 7.85 -7. ♦CuHmNs O t LTOfUffi : 346. 1919 



7C*#flf C» a Hj4N« 0*CH» SOs H*0. 3H» OtlsTO) 
C H N S 
If JUS 61.81 6.22 9.40 7.17 

62.15 6.29 9.38 7.24 „ 

[0 0 5 3] B«l:U2-^-4aa- (3-^ X t H n-*/ *tf U / [2. 3-g] *fV*/U>% 2 

h*i/7x-JW -1, 2, 3, 4, 4 a, 5, 12, 10 -^f;h4aa- (3-t h f D+y7x-JW -8- 

1 2 a0-*£*fc FD-*/**fU/ [2, 3-g] 7^-1, 2, 3, 4, 4 a, 5, 12, 12aJ5- 

-f V^7U>Oftt)DJl2-^5 L ;i/-4 ac- (3-* :*#*fc Fn-*y*1f U J [2, 3-g] -fV*/U 

h^->7x-iW -8-^^;V-l, 2, 3, 4, 4 >, 2-^JP-4aa- (3-t Ho^>7xr;W 

a. 5, 12, 1 2a0-***fcFn-*/*lfy/ _ 8 . : / a ^^ lj 2 , 3, 4, 4a, 5, 12, 12 

[2, 3-g] + 2-*^;V-4aa- a0-***fcFn-*/*1fU/ [2, 3-g] -TV 

(3-* h*v7xZJM -8-^;P-l, 2, 3, */U>, 2-^^-4 a a- (3-tHn+y7x 

4, 4a, 5, 12, 12a]3-mtHD-+/+ r:;W -8-^h+^-l, 2, 3, 4, 4a, 5, 1 

IfUy [2, 3-g] 2-^-4a 2, 1 2 a 0 -*^*b Fn-*y*if »J / [2, 3- 

a- (3-^h^y7x^;W -8-:/CHE-l, 2, g] -fV*/UX 2-^fJk4aa- (3-fcFD 

3, 4, 4a, 5, 12, 12aS-t^^tHP-+ 20 *y7x-W -8, 9-^*^-1, 2, 3, 4, 

y+ifU/ [2, 3-g] -fV^/UX 2-*^- 4a, 5, 12, 1 2 a 0 t Fn-*/*1f U 

4aa- (3-^h4y7xZJW - 8 h*^- J [2, 3-gWV*/DX 2-*?^-2-:t* 

1, 2, 3, 4, 4a, 5, 12, 12aj3-t^t it- 3 -^x^V) -4ac- (3-tHn+y7x^ 

FD-*y*tfU/ [2. 3-g]>TV*yUX 2- ;W -8, 9-^nt-l, 2, 3, 4, 4a, 5, 

^-4aa- (3-* F+^x-JW -8, 9- 12, 1 2 a 0 Fn-*/*1f U 7 [2, 3 

5>*y*-l, 2, 3. 4, 4a, 5, 12, 1 2 a j3 -g]-fV*/U>> 2-^-4aa- (3-tF 

-***fcKD-*y*ifu/ [2, 3-g] -rv*y D+y7xr;W -8, 9-^^>-l, 2. 3, 

UX 2-^^-2-t+*-3-^fZJW -4a 4, 4 a, 5. 12, 1 2 a jS FD-*/* 

a- (3-^h + y7x-JW -8, 9-y^D€- tfijy [2, 3-g]-fV*/U>\ 2-^-4a 

1, 2, 3, 4, 4a, 5, 12, 12a0-*^*fc 30 a- (3 - 1 Ho^y7x-iW -8-^DD-9-^ 

FP-*y*1fU/ [2, 3-g]<V*yUX 2- n*-l, 2, 3, 4, 4a, 5, 12, 12ag-t 

^-4aa- (3-^h+y7xZ« -8, 9- F □ U / [2, 3-g] -fV*yU> 

^/F+v'-l, 2, 3, 4, 4 a, 5, 1 2, 1 2 a f>m*>tlZ>o 

FD-*/*1fU/ [2, 3-g]-fV* [00 54] ISiS«4 

SV>* 2-W-4aa- (3 h^>7x' 2-^-4aa- (3-^h+y7xz;» -1, 

M -8-^PD-9-^Dt-l, 2, 3, 4, 4 2, 3, 4, 4 a, 5, 12, 1 2 a 0 k Fn 

a, 5, 12, 1 2 aj3-t^^t Fn-*/*lfyy -*/U/[2, 3-g]-fV*/U> 6. 

[2, 3-g] <y^/u>^ffl^T^n^n2-^^ C0055] 

;l/-4aa- (3-kHD*y7xrjW -8-**)l [ft 14] 
-1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 



[0 0 5 6] 2-^-4aa- (3-^h*y7x F3 9 9. 8mg (3. 30mmol) 6*8*X^y- 
-;W -6-tf-*V-l. 2, 3, 4, 4a, 5, 6, ;P5mlfCjnA> 5l:^^>^^*y»0. 18ml 



mg (1. 08mmol) hl-T* J ^yX?)\rrt 50 fBft^K**^ F U 1 0 m 1 1 



94(21n) 

Mass(FAKfe):346(M* +1) 



^fflfi: 346. 1905 
D. p.: 160-163 <C 




7, 8, 8 a0-^^^kFn-fy^y U>2 9 5. 2 



(2. 7 5mmo 1) fcioATl 7!mtJ&ffc£8£Lfc 



■666- 



(17) 



#H¥4 - 2 7 5 2 8 8 



31 



32 



OmlSlnAT. IMtX^SOml. 3 0mlT2® 

«mbfc. ^«e*fa?pftia*2 0miTft#u as* 

7A^n-7hif77^- (->U*y;k 7> ; EX7ffi«I 
trnuftfrj* : ^pn*^=l:2~l:l ) lc«fcOfl-IW» 

3 0 6. Omg©gIft&W5nfc OK* 7 9. 

0*0 . 

CO 0 5 7] up. : 178.5-179 t (DWX?/k»6lfli 

a) *io 

c„h„n, o&i/ronjMi 



[0 0 5 8] |^«ICL/T, 2-75y^>X7;Uxt H 
©ftto 0 C 2 - 7 5 / - 4 - * >X7;i"7 i fc H. 
2-75y-4-^Jl''<>X7;V5 i tF. 2-75 7 
-4-^nt^>X7Jl'Tt H, 2-75y-4-*h 
*->^>X7;Uxt h\ 2-7S/-4, 
^>X7;i'7 i b K. 2 -75/ -4, S-^DW 
X7;H ; fcF. 2-75 7-4. 5-^h+->^>X # 
7JPxtH. 2-75y-4-i?DO-5-^n^> 
X7;i/Tt: KSffl^*i:-?-n-6n2 4 a a- 

(3-*h*->7xXJ» -8-/^-1, 2, 3, 
4, 4 a, 5, 12, 1 2 a/3-*^^kHD-*y»J 
7 [2, 3-g] <fy*/U>. 2-^f^-4ao- 

(3-* h*->7xX;W -8-7^-1, 2, 3, 
4, 4a, 5. 12, 12a/}-*?^tKD-*/iJ 
/ [2, 3-g] -rv*/'J>, 2-W-4aa- 

(3-/ h*->7xrj» -8-ynt-i, 2, 3, 

4, 4a, 5, 12, 12aj5-t^^tfD-+/U 30 
J [2, 3-g] -fV*y'J>. 2-W-4a«- 

(3-^h+y7i=W - 8 h + ->- 1, 2, 
3, 4, 4a. 5, 12, 1 2 aff-ti'^tl'D-t 
/'J/ [2, 3-g] -TV+7UX 2-^^-4a 
a- (3-^h^7xZW -8, 
1, 2, 3, 4, 4a, 5, 12, 12aj3-t?i't 
FD-*y-y/ [2, 3-g] -fV*/'JX 2-*?- 
JP-4ao- (3-7 F*y7i^JW -8. 9 -v7 
□ *-l, 2, 3, 4, 4a, 5, 12, 12afl-t 
y-*fc Fd-*/0/ [2, 3-g] -YV*/'J>, 2 40 
-7^-4 a a- (3-7h*^7xx;W -8, 9 
2, 3, 4, 4 a, 5, 12. 12 
a 0-:***fcFn-*/Uy- [2. 3-g] ^7*7 
•JX 2-^;P-4aa- (3-^h*->7i=JW 
-8-?nD-9-7"Dt-l, 2. 3, 4, 4a, 

5, 12. nafl-t^^kHD-t/U; [2, 3 

-g] -fv^/u>*t#en«. 

[0 0 5 9] &ffi«!|5 

2-^fJl'-4ao- (3-tHn*y7i-« - 
1, 2, 3, 4, 4a, 5, 12, 12a|5-*Wk SO 



*IR(IBrj£)cii - 1 :3392, 2940. 2806, 1605, 1578. 1493. 1286, 
1245.1044.777,770 

NMR(CDC1 3, 400MHz) fl:1.96 ~2.06(lfl.n).2. 12 ~2.20 
(1B,b).2.25 ~2.32(lH,m). 2.38(3H.s),2.59 ~2.80(3 
H,u),2.92 ~2.97(lH,n),3.09 ~3. 18(2B,n). 3.22-3. 
32 (IB, ■), 3. 68(3H, s) , 3. 76(1H, d, 1=16. 47Hz), 6. 55 ~6. 
6K1B ,ffl),7.03~7.12(3H,B),7.37 ~7.42(lE,ii).7.53 
-7. 58(1H, u). 7. 61 ~7. 66(1H, n). 7. 77(lfl. s), 7. 91 (1H, 
d, 1=8. 54Hz) 

Mass(FAB&):359(M* +1) 

C H N 
80.41 7.31 7.81 
80.48 7.32 7.92 
Kn-*/U/ [2, 
[0060] 
Wfcl 5] 



3-g] -fV*/U> 7 



N 




a 



OH 



[0 0 6 1] 7)Vd>&mT. t-^h^>/*'J^A3 
0 9. lmg (2. 7 5mmol) $i*DMP6ml 
lCSd>U n-^DA>^-;U0. 3 6ml (3. 8 
6mmo 1) &1S\ZTKftmtQlkm9il>1t. »»Lfc 
2-^-4aa- (3-><h^>7xZ;W - 
1, 2, 3, 4, 4a, 5, 12, 12a/3-^^t 

Kn-*/u/ [2, 3-g] -fy*yy>i 9 7. 5 

mg (0. 5 5 1mmol) &i*DMF3mU:8^ 
Lfcfc<Z)*»J*.fc. SElCifcKDMF lmlTit^U * 
(&tt#«£fci0*fc«> 4l$(ffllD}tta««b&c 
»U «ff~FTDMF£«*Lfco Si6lC*l 0m 1 £ 
JDA, ^nn*M:^^y-^=3 : lcoS^8K3 
0mlT3®ilfll^ **B^fS»ft4B*l OmlT 

fc« #S*afc8iiK:**/-;P2 0ml £iJ0*Tinfc 
U *tt^^7^7T^C0«Hft^«»2 4. 3mg£ 

4ml £ioAT*?&l,fttfe> **>X^*>«©;** 

y-;i/S«8t«jn^TpH2 tbfe. susesu -e-© 

-2 0, T#»ttMTSi:, 18 0. Om 

g©*BflS^«fcO^^>^**>WI[«J#6nfc OR* 
73. 7%) . 
[0 0 6 2] SHfc£«5 

: 260 -265 «C 
IROBrft) cm * 1 : 3032, 2930, 2804, 1618, 1582, 1493, 1454, 
1421, 1352, 1267, 1249, 1147, 779, 756 
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#H¥4 - 2 7 5 2 8 8 



33 



34 



NMR (DMS0-d6, 500MHz) 5 : 1. 91 ^2. 00 (1H, m) , 2. 09(1B, 
t , J=12. 21Hz), 2. 30 (IB, d, J=13. 43Hz), 2. 60 -2. 67(1B, 
m) f 2.68 *~2.75<lH,d,J=11.60Hz),2.75 -2. 84 (lfi, n) , 
2. 94 -3. 02 (1H, m) , 3. 08 (1H, d, J=16. 48Hz) , 3. 20-3. 42 
(2H , m), 3. 63 (1H. d, J =16. 48Hz), 6. 42-6. 48(11, b), 6. 9 
2 ~7.01(3H,m), 7.47(lfi,t,J=7.33Hz).7.58~7.64(lE, 
m) , 7. 77 (1H, d f J =8. 54Ez) , 7. 82 (1H, d, J =8. 55Hz) . 8. 00 (1 * 
7G*##r CaiHuNi O- 2CH» 
C H N S 
ttfM 54.14 6.18 5.05 11.56 
jHMt 53.94 6.22 5.05 11.62 
[0 0 6 3] BWfcUT, 2-^-4aa- (3 - 
;* h+y7iZ;W -1 ( 2, 3, 4, 4 a, 5, 1 

2, 12afi-^?bHD-*yijy [2, 3-g] 
-fy^/U><Dft^DtC2-^^;i/-4aa- (3-* 
htv7xZW - 8 1, 2, 3, 4, 4 
a, 5, 12, 12aj3-t^^tHD-*yUy 

[2, 3-g] -fV*/U>, 2-^fJh4aa- 
(3-^h^>7i->lW -8-7?;]/- 1, 2. 3, 
4, 4a, 5, 12, 1 2 a/3-^-^^t HD-^yU 20 
J [2. 3-g] -fy^/UX 2-^-4ac- 
(3-^h*^7x-;W -8-yniE- 1, 2, 3, 

4, 4a, 5, 12, 12a0-^^tHD-^U 
y [2, 3-g] -fy*^U>, 2-^-4aa- 

(3 h + y7x'W - 8 h*3/- 1, 2, 

3, 4, 4a, 5, 12, 12a^-t^^tHP-+ 

yuy [2, 3-g] <fy*/yx 2-^-4a 

a- (3 h^y7x-« -8, 9 -x^f 1 ;!/- 

1, 2, 3, 4, 4a, 5, 12. 1 2 a 0 t 

[2, 3-g]^y+/UX 2-^? 30 
;i/-4 a a- (3-* h^->7xr;W -8, 9-^7 
D^B-l, 2, 3, 4, 4a, 5, 12, 12aj3-* 
**fcFd-*/U/ [2, 3-g] -fy*/y>, 2 
-*^Jl/-4aa- (3-^h^>7xr;W -8, 9 
-S^Mt^-I, 2, 3, 4, 4 a, 5, 12, 12 

ae-t^^tHn-*yu/ [2, 3-g]-fy*y 

U>, 2-^-4aa- (3-^ h*i/7x-;W 
- 8-^DD-9-^D^- 1, 2, 3, 4, 4a, 

5, 12, 1 2 a0-:*^*fc: Fd-*/'J/ [2, 3 

-g] ^y*yu>«:fflv^^n-en2-^?;v-4 ^ 

a a- (3-tHD^>7x-;W -8-*^-i, 

2, 3, 4, 4a, 5, 12, 1 2 a j3 -#£*fc: Fn 
-*/U/ [2, 3-g] -fy+yu>, 2-*3^- 
4 a a- (3-hFD + i/7x-;W -8-^?;>- 
1, 2, 3, 4, 4a, 5, 12, 12aj3-t^t 
FD-*/ijy [2, 3-g] ^fy*/UX 2-pC? 
;P-4aa- (3-tHD+'>7x-JW -8-t/D* 
-1, 2, 3, 4, 4a, 5, 12. 12a/3-*^* 

tFn-*/yy [2, 3-g] -fy*yy>, 2-* 

3MI/-4 a a- (3-tHD+i/7xZJW -8-*h 50 



*H,s) 

Mass(FAB&):345(M* +1) 

C» Ni O t LTCOfUUB : 345. 1967 
m® ft: 345. 1967 

b. p.: 154-157 *C 
SO* H-Hi OtVXO 



+5/-1, 2. 3, 4. 4a. 5, 12, 12aj3-:* 

**tFn-*,Mjy [2, s-g]-fy*/y>. 2 
-*9\^-4 a a- (3-tFD^7x-JW -8> 
9-^*^-1, 2, 3, 4, 4a, 5, 12, 12 
afl-t^^tKD-+7U; [2, 3-g] -fy*/ 
>JX 2 4 a a- (3-tFD*y7x- 
;W -8, 9-^Dt-l. 2, 3, 4, 4a, 5, 
12, 12afi-t^^tHD- + ;U / [2, 3- 

g] *fy*yy>, 2-^-4ad- (3 - 1 hd 

+ V7X-JW -8, 9 -y^ h*5/- 1, 2, 3, 
4, 4a, 5, 12, 12a]3-t^^tHD-*;U 
/ [2, 3-g] *fy*yy>, 2-^JI/-4ao- 
(3-tKD^y7xr^) -8-^nn- 9-^D^E 
-1. 2, 3, 4, 4a, 5, 12, 12aj3-t^ 

tFn-*yyy [2, 3-g] -f y*/U>*tf§&n 
*. 

[0064] 

2- (1 -**y-2-***- 3-7t--;W -4 a 
a- (3-^h*y7x-JW -1, 2, 3, 4, 4 
a, 5, 12, 1 2 a j3-:***b:KD-*/y/ 

[2, 3-g] -f y*yy> 8_ 

[0 0 6 5] 
Mfcl6] 



qcoo 



[0 0 6 6] 7;i/=f>St«ET. 2-^fJH4aa- 
(3-^h*->7i=;W -1, 2, 3, 4, 4 a. 
5. 12, 12ae-t^tKD-+/ijy [2. 3 
-g] -YV*/'J>3 0 Omg (0. 8 3 7mmo 1) 
t^nh>X#>yi7 9. 4mg (0. 8 3 7mmo 
1) Si*yfDDli'>4mll;i8*L 1 
&K:*nD*Rtf-;K). 2 1ml (2. 4 7mmo 
1 ) £STU &ST-**#l,fc. RiSffit 1 N£K 
50ml£fll*.T. ^DD^^>15mltl0ml 
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». 5«£«8-rs £8*8607^7 7X3 3 6. 5 

mg*t#e»nfc. c©7 ; e;P777*x-x;prtt»u 

3i*t&5af5i:, 2 6 1. 5mg©SBfls£«j&i#& 
n& OK* 7 5. 4X) . 
[0067] tup. 160 ~163 "C (X-T^Tftl*. 7* 

;l^7rX) 

IROffirSOca •> :2922, 1755, 1437, 1245, 1151. 756 10 
NMR(CDC13, 400MHz) (5:1.85 ~1.98(lB.n),2.30 ~2.40 
(lH,a),2.50 ~2.62(lfl,a), 2.88~3.05(1H,b),3.12 — 
3. 40 (3H, a) , 3. 47 ~3. 60 (2H. a) , 3. 74 (3H, s) , 4. 06~4. 19 
(1H. a) , 4. 24 ~4. 40(1H, a) , 4. 50 (Ifi, d, 1=5. 86Hz) . 4. 82 
(1H, d, 1=14. 16Hz) , 6. 65(lfl, dd, J=8. 30, 1. 96Hz) . 7. 00 
~7. 10 (2H. a) . 7. 10 -7. 19 (1H, a) , 7. 19 ~7. 30 (2H, n) , 
7. 58 ~7. 70 (1H, a) , 7. 70 ~7. 90 (2H, a) , 8. 10~8. 30 (1 
H,a) 

Massffil ft):414(M* ) 

i«##tr?X7^7 bA> 20 
C16H2.N2 Oa tVTOftXm: 414. 1943 
SIMfil: 414. 1939 . 
[0 0 6 8] mmzVT2-*?)V-4aa- (3-7 
h*->7xXJW -1, 2, 3, 4, 4 a, 5, 12, 
1 2 a/3-*7*fc Fn-*VU7 [2. 3-gWy 
=r/'J>©«t)DlC2-^9 1 ^-4ao- (3-7H* 
->7x-;U) -8 1, 2. 3. 4, 4 a, 
5, 12, 1 2 a/3-^7^tHn-*/»jy [2. 3 
-g] -fy^/UX 2-^-4ao- (3-7h 
*-77xXJl/) -8-7^-1. 2, 3, 4, 4a, 30 
5, 12, 1 2a6-*7^tHD-=f7U7 [2, 3 
-g] -fV*7U>, 2-^Jh4ao- (3-7h 
*->7xx;W - 8 -7nt- l, 2, 3, 4, 4 a. 
5, 12. 1 2 a/S-^^tHn-^/Uy [2. 3 
-g] -fV=r/y>, 2-73MI/-4 a a- (3-7h 
*->7i-;» -8-7 1, 2, 3. 4, 4 

a. 5, 12, 12a«-t?3'tKD- + ;yy 
[2, S-g] <fy + 7U>. 2-^-4aa- 
(3->h*->7ir.JW -8, 9-?*7)V- 1, 
2, 3, 4. 4a. 5, 12, 12aff-^^tKD 40 
-*/'J/ [2, 3-g] -fV*7'J>, 2-*T)V- 
4 a a- (3 -8. 9->?7o^ 
-1, 2, 3. 4, 4a. 5, 12. 12aj5-t?^ 
tHD-^U; [2. 3-g] -fV*7U>, 2-/ 
W-4ao- (3-7F*->7xX;» -8, 9--7 
7F+-7-1, 2, 3, 4, 4a, 5, 12, 12a0 
-***fc Fn-*y U/ [2, 3-g] -f7*7'J 
7, 2-^fJk4aa- (3-^h^>7i=W - 
8 -£dD-9-7cHE- 1, 2, 3. 4. 4a, 5, 
12. 1 2 a/3-*^^bHD-^y'J7 [2, 3- SO 



#H¥4 - 2 7 5 2 8 8 

g] -T7*/'j>sffln5£-fn^n2- 

-2-^-+-9— 3-7x-;W -4ao- (3 -7 
•>7i=JW -8-79^-1, 2. 3. 4. 4 a. 
5. 12, 1 2 a/3-*7*fcKn-*/U/ [2. 3 
-g] -fV+ZUX 2- (l-^y-2-^-9— 
3-7xX;W) -4 a a- (3-* h*v7xXJ» - 
8-7^-1. 2. 3. 4. 4a. 5. 12. 12a 
5-^7^t Fn-*7'J/ [2. 3-g] -fV=r/U 
>. 2- (1 - :**y- 2 3-7?^) - 

4 a a- (3-7F+V7XXJW -8-70^-1. 
2. 3. 4, 4 a. 5. 12. 1 2 a 0 t Fn 

-*yyy [2, 3-g] -ry*/ux 2- a-* 

* 7 - 2 3 - 7tXJW -4 a a- (3-* 

h*->7x^) -8-7F=ri"-l, 2. 3. 4. 4 
a. 5, 12, 1 2 a 0 t FD- + 7 U 7 
[2. 3-g] -<7*7U>, 2- (1-^+7-2- 
3-7x-;W -4 a a- (3-7H*-77x 
-8. g-^^^-l. 2. 3. 4. 4 a. 
5. 12, 1 2 a/3-^7^tHn-*y»J7 [2, 3 
-g] -f7*/U>, 2- <l-=a-*7-2-:*=r-tf— 
3-7x~;W -4 a a- (3-* h+->7i-W - 
8. 9-i?7Dt-l, 2. 3, 4, 4a. 5, 12, 
1 2a/3-:***t FO-*yy/ [2, 3-g]-f7 
*7'J>, 2- (1-^*7-2 3 -7x- 

*> -4 a a- (3-7h*->7xx;iO -8, 9-v 
7F*S'-1, 2. 3. 4, 4a. 5. 12. 1 2 a 0 
-*7*fcFD-*/Uy [2, 3-gW7*7U 
7. 2- (l-tf*7- 2 3-77^*) - 
4 a a- (3-7 h*^? x.—)V) -8-7nn-9- 
7d*-1, 2, 3, 4, 4a, 5, 12, 12a0- 
#7*kFn-*/U7 [2, 3-g] -f7*/'J>j&t 

[0 0 6 9] S&SSW7 

2- (1 -^7-2-^-tJ— 4, 4. 4-HJ£n 
D^f-JV) -4 a a- (3-7F*-77xX.lW -1, 
2, 3, 4. 4a, 5, 12, 1 2 a 0 Fn 
[2. 3-g]-f7*/U> 9. 

[0070] 
[ftl 7] 




a. 

[0 0 7 1] 7)Wrf>M«£T> 2-7?;i<-4aa- 
(3-7 h*->7irW -1. 2, 3, 4. 4 a, 
5. 12. 1 2 a/J-^^tFn-*y»J7 [2. 3 
-g] -f7*7U>64. Omg (0. 1 7 9mmo 
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37 



38 



1) tynh>X#>^5 7. 5mg (0. 2 6 9mm 

fco ^IC^DD^||2, 2, 2- HJ£ DDXf^5 
2. 8mg (0. 2 4 9mmo 1) 
2. S^Wa^Lfc, E£*lClNifi»10ml£imA 
T, »iXW3 0mlT2|sIiailt. #S>nfcW« 
ISlNSSiOmK *30ml, 2 Om 

111. 5mg*^ent. ;i<D»#«£#5A*DT i0 

-f:/B, y^D^>:S8xf;W3:l-2:l) lC<fc 
0#*«fi-r*^ »#<0B£*frS*>7 6. 2mg^ 
6n^o ^n^H^ftBSx^H. Omltn-AW 
>1. AmWZ&rffifefrfzt^ so. 6mg0*SS* 



*(tl3. 2mgtf>;5«#*t5ftfc 0K# 6 8. 6 
96) • 

[0 0 7 2] B.p.183 -184 <C (RRx^/n-'S* 
■9-><tO^S) 

IR(KBrj£)cn - 1 :2944, 1719, 1601, 1493, 1437, 1423, 1241, 
1131, 1040,803,756, 710 

NMR(CDC13, 400MHz) 6 :1.91(1H, td, M3. 19, 4. 40Hz) , 2. 
30-2. 35<lH,m), 2. 48-2. 60(1H, n) , 3. 02 -3. 22(4H, m) , 
3. 48 -3. 67 (1H, n) , 3. 67 (3H, s) , 3. 73-3. 81 (1H, u) , 4. 05 
-4.16(lH,m),4.23 -4.31(lH,m),4.73 -4. 84(1H,b), 
6. 62 (1H, d, J=8. 30Hz) , 6. 98-7. 07 (IE, m) , 7. 08 -7. 20 
(2H,a),7.39 -7.44(lH,n),7.55 -7.62(lH,m),7.66(l 
H, d, J=7. 82Hz), 7. 79 (1H, d, J=5. 86Hz), 7. 92 (1H, d, J=8. 30 
Hz) 

Mass (EI &):518(M* ) 
C H N 
60.07 4.85 5.39 
60.21 5.04 5.25 



[0 0 7 3] mmzVX2-^)V-4 ac- (3-* 
H+y7xX^) -1, 2, 3, 4, 4 a, 5, 12, 20 
1 2 a j3-***k [2, 3-g] -f y 

+ /U>©ftt)l3l:2-^^-4aa- (3-;*h* 
y7xrjW -8-^JV-l, 2, 3, 4, 4a, 
5. 12, 1 2aj3-***kFn-*/y/ [2, 3 
-g] -fV*/UX 2-^^Jk4aa- (3-*h 
*->7x-;W -8-^;i/- 1, 2, 3, 4, 4a, 
5, 12, 1 2 a/3-:***kFn-*yyy [2, 3 
-g]-fV*/U>, 2-W-4aa- (3-*h 
*^>7xXJW - 8 -^D^r- 1, 2, 3, 4, 4 a, 
5, 12, 12aj5-t^^tHo-*/U/ [2, 3 30 
-g] -fV*/U>, 2-W-4aa- (3-*h 
^y7xXJW - 8 h^>- 1, 2, 3, 4, 4 
a, 5, 12, 1 2 a j3-:fr?*k + ; ijy 

[2, 3-g]^fV + ;UX 2-^iV-4aa- 
(3 h + y7iXiW -8, 9 - 1, 

2, 3, 4, 4a, 5, 12, 1 2 a j3 -*£*k Fn 

-*yyy [2, 3-g] -fy+yjx 2-*^- 

4 a a- (3-^h+i/7xx;W -8, 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-:t^ 
tFD-+/Uy [2, 3-g] >TV*/UX 2-* 4? 
^-4aa- (3-/h+->7x-;W -8> 9-V 
*F*^-1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 

»^^hFD-*;y; [2, 3-g] -fy*yy 

X 2-^W-4aa- (3-^h^>7xr;V) - 
8-^DD-9-^D^&- 1, 2, 3, 4, 4a, 5, 
12, 12aj3-^^tHD- + /U; [2, 3- 
g] <V*J U>*ffl^^>i:^n^n2- (1-^*V 
-2-**^- 4, 4, 4-hU^Dn^;W -4a 
a- (3-^h^>7xx;M -8-^^-1, 2, 

3, 4, 4a, 5, 12, 1 2 a P -Hr99 k FO-* 50 



C i 
20.46 
20.25 o 

yyy [2, 3-g] <y^ux 2- d-^+y 
-2 4, 4, 4-hU^an^;W -4a 
a- (3-* h+v^ X -;W -8-^P-l, 2, 
3, 4, 4a, 5, 12, 1 2 a j3 k FD-* 
/Uy [2, 3-g] >fV+;'JX 2- (l-**y 
-2-r*-*U— 4, 4, 4-hU^DD^;W -4a 
a- (3-* h+y7xX )V) -8-^n^-l, 2, 

3, 4, 4a, 5, 12, 1 2 a j3 -*£*k FD-* 

yuy [2, 3-g] -f y*yu>, 2- (i-*+y 

-2-**U— 4, 4, 4-hU^Pn^;W -4a 
a- (3 b*is7x-)V) - 8 h + v- 1, 
2, 3, 4, 4a, 5, 12, 12a0-***kFn 

-*yyy [2, 3-g] -fy*yy>, 2- u-* 
*y-2-**#- 4, 4, 4-hU^nn^;w - 

4 a a- (3-^h+i/7xXJW -8, 9-^?* 
-1. 2, 3, 4, 4a, 5, 12, 12aj3-:*^ 

tFn-*yuy [2. 3-g] >fv*yu>> 2- 
(i-**y-2-***-4, 4, 4-hu^nn^ 

WW -4 a a- (3-^h^>7xXW -8, 9- 
^ynqE-1, 2, 3, 4, 4a, 5, 12, 1 2 a j8 

-^^kFu-^y yy [2, 3-g] -fy^yy 
>> 2- (i-^*y-2-^+-y— 4, 4, 4-Fy 

-4 a at- (3-^h+'>7xrjW - 
8, 9-?*h*3'-l R 2, 3, 4, 4a, 5, 1 
2, 1 2 aj3-***kFD-*yy/ [2, 3-g] 
-fy*y>J>. 2- (l-**y- 2 4, 

4, 4-hU^DD^;W -4 a a- (3-* Y^y 
7x-W -8-^DD-9-^n^B- 1, 2, 3, 
4, 4a, 5, 12, 12ae-^^kHD-*;U 

y [2, 3-g] *fy+yy>, *t#sn*o 

[0 0 7 4] SQfi«8 

2- (l-^V^D^DtWfJW -4aa- 
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(3-*b*i'7x.-)V) -1, 2, 3, 4. 4 a. 
5, 12, 1 2 a/S-^^bHD-^/ijy [2, 3 

-g] -rv*/u> i o 

[0 0 7 53 
[fcl 8] 




ID 

[0 0 7 6] TilcfJ/JWttV 2 - (l-**y-2- 
3 -4 a a- (3-^h^7i 

-;W -1, 2. 3, 4. 4a, 5, 12, 12a/5- 
***fcFn-*/U7 [2, 3-g] -fy*/U>2 
14. 6mg (0. 5 18mmol) \Z*f y—)V2m 
1 £tt8N©*?/-;H££fc;K*2ml fcflDA, 8 0 
•CKlD&Lfc. 3 0#ft*»l. ffifn&KrtSI^MJ* 
A*Si6mli*l 0ml SHIATSU 00**2' 2 
0mlT2 HfttH L jfc. $ Snfc#«JB£ffi#0££ttc 1 

fe. *©«g*«BETI£«-r<&i:. 18 7. 5mg02 

»75>*^snfe( «* 105%). aenfcB 

jg(t«l*THF5mlthUX5 1 ^75>12 2. 9m 
g (1. 2 1mraol) «JnA*ftU&«> i/?n7*n 
/t>*;Pn/-f^n»J HI 3 3. 3mg (1. 2 7m 
mo 1) £«TLT3fiT3l5IW»t#Lfc. -t©Ri&« 

\zm&sm#.mi- Huwemi sun*. >>jqd^^ 
> i o m i tr 2 ®mm # s n&*r«B sisals 

* 1 Om 1 ai*6Slt^*S^AT«*U 
»«L,&. #&n&3S«241. OmgSA^AJ'DT 

->^DA*-y->:»Kx? : -;U=l:3~l:4 ) Ick 
0»l8»«-r<5t. SHfcS«!>16 9. 6mg##&n 

(JR* 7 9. 4%) . 
[0 0 7 7] m.p. :227~228 *C (y?DD^^>-I- 

IR(KBrffi)cm ' l :2944, 1636, 1439, 1257. 1232, 1050. 781, 7 
54 

NMR(CDC1 3, 400MHz) 6 : 0. 72 ~0. 85 (2E, a) , 0. 95 ~1. 10 
(2H, m) . 1. 74 ~2. 00 (2H. ■) , 2. 30~2. 63(28, m) , 2. 97 ~ 
3. 22(3H, a), 3. 22 ~3. 40(1. 5E. b) . 3. 67(3B, s), 3. 73~3. 
89(1.5H,n).4.05 ~4.14(0.6H,b),4.16 ~4.26(0.4H, 
n) . 4. 32-4. 42 (0. 4H. ■) . 4. 62 ~4. 72 (0. 6H, b) . 6. 63(1B, 
d.J=7.32).6.96 ~7.15(3E.b).7.36 ~7.46(1B,b).7.53 
~7. 70(2H, m). 7. 79(lfl. s). 7. 88~7. 97 (1H. n) 
Mass (EI 80:412(M* ) 

CjtHjsNj O, iLT©ff-JMt -.412.2151 



(21) fflHW-4 - 2 7 5 2 8 8 

40 

: 412. 2164 . 

[o o 7 8] wm\zhx~y!;u-funyt»vn/^)Vi; 
no HoftfcDi:"C>*/'f;i'?DU F, 7i^7tf 
jwny f. nruiMwy p«jflivrc-ti€*i2- 

*>'./-f a a- (3 H+i^xrJW -1, 
2, 3, 4, 4a. 5. 12. 1 2 a 0 -Jj-^fc Fn 
[2. 3-g] -fV*/U>. 2- (7i- 
JU7-fe^;W -4 a a- (3-^h+j/7xrW - 

1. 2. 3, 4, 4a. 5, 12, 12a/3-^^t 
20 Fn-*/y/ [2, 3-g] -fy*yij>. 2- (1 

-*+V-2-7'n^-;W -4 a a- (3-* h+v 
7x=JW -1, 2, 3, 4. 4a, 5, 12, 12a 

0-***fc Fn-*v y/ [2, 3-g] -fy*yy 
[0079] £&, ra«irUT2- (i-^*y-2- 

^■y--3-7x-;W -4 a a- (3-*h*->7x 
r^) -1, 2, 3, 4, 4a, 5, 12. 12ai5- 
:*£*tFn-*y u/ [2. 3-g] -fy*/y>© 
tt*> 0 2 - (l-**V-2-t**-3-yf; 
a? ;W -4 a a- (3-* h*i/yx=JW -8-*^ 
-1, 2. 3, 4. 4a. 5. 12, 12 3 0-5^:? 
tHD-*/«jy [2. 3-g] <fy*/U>*JRK 

saMbfci LT->? wfunyiDvnj -oi^ □ u f. 
t>7-fJWD«F, 7xr:;U7-fe^J^o'JH, 7i> 
uDltW) F£ffl^*<t:-€-*v€n2- (l-**y-> 
^n7 , aif;M9 1 ;W -4 a a- (3-y h*y7x^ 
;W -8-^^-1. 2, 3, 4. 4a, 5, 12, 
1 2a0-***hFD-*yiJ/ [2, 3-g] -fy 
*;UX 2 -^>y-TJl/-4 a a- (3-*K^->7 
50 X.-M -8-*9-)l-l, 2, 3, 4, 4a, 5, 1 

2, 12a8-*^i'tl«D-*/'jy [2, 3-g] 
-fy+yJX 2- (7xr:jP7-fe?-;W -4aa- 

(3-/F*^7x-;W -8-*^;i/-l. 2, 3, 
4. 4a, 5. 12. 1 2 a 0 -:***h: Fn-*/ »J 

/ [2, 3-g] -fy*/y>, 2- u-**y-2 
-7n^-;W -4 a a- (3-* h+i/^x-JW) - 
8-^^-1, 2, 3, 4. 4a, 5. 12, 12a 

fl-***t Fn-*/ijy [2, 3-g] -rv+yy 

40 [0 0 8 0] ^«(CUT2- (l-*+y-2- 

^*+)— 3-^5=--;W -4 a a- (3-* h*x7i 
=JW -1, 2. 3. 4. 4a, 5, 12, 12a0- 
***fcFn-*/'JV [2, 3-g] -fV*/U>0 
ftb 0 It 2 - (1 -:fr*y- 2 3-^x- 
;W -4 a o- (3-* h*S/7x-;W 
-1, 2. 3. 4. 4a. 5, 12, 1 2 a 0 -J*?* 

tFn-*/u/ [2. 3-g] >fy*yy>*fflvi, 

»tt[{fc*t LT->^n7n/x>*;WNV-f JUr n U F. 
ty/j )V9u*) F. 7i-;i^7tfMDij|! ( 7* 
50 D-fJU^D'J FSrffl^5t*n-€ ! n2- (i-^*y-> 
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Zu^uKfrt^M -4 a a- (3 h^>7x:i 
;W 2, 3, 4, 4 a, 5, 12, 

1 2 a0-*£*t:Fn-*/U>> [2, 3-g] -fy 

x:z;W -8-7**-l. 2, 3, 4, 4 a, 5, 1 
2, 1 2a0-*£*bFD-*/U/ [2, 3-g] 
>fV*;'JX 2- (7irjP7tf;W -4aa- 
(3-* H*y7xZJW -8-7^-1, 2, 3, 
4, 4a, 5, 12, 12ae-mtKD-*;U 

/ [2, 3-g] -fy*/yx 2- (i-**y-2 

-7n^-)V) -4 a a- (3-^h^>7x-;W - 
8-^;i/-l, 2, 3. 4, 4 a, 5, 1 2, 1 2 a 
/3-***fcFn-*/ yy [2, 3-g] <fy+yy 

[0 0 8 1] ^8IICUT2- (l-^+y-2- 

**D-3-7t-M -4 a a- (3-^^>7x 
-1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 

t^?tFD-+;u/ [2, 3-g] -fy*yy>o 

^DIC2- (l-:**y-2-**^-3-:/x~ 
;W -4 a a- (3-* h^>7x^;W -8-^D^E 
-1, 2, 3, 4, 4a, 5, 12, 12a/5-^^ 

t:Fn-*/»j/ [2, 3-g] -fy*;u>M^ 
n "J F. 7x^7ir^;]^DU F\ 7* 

□^wdu F*fflvi^t-en-en2- u-**y$/ 

^nya^WfjW -4 a a- (3 h^>7x- 
;W 2, 3, 4, 4a, 5, 12, 

1 2 aJ-W»tHn-*/U/ [2, 3-g] < y 
+ ;'J>, 2-^>y>f;V-4 aa- (3-*F4^7 
xn;W -8-^nqE-l, 2. 3, 4, 4a. 5, 1 
2, 12a3-t^^bHD-*;u/ [2, 3-g] 
-fy*y>J>, 2- (7x-;l/7t5 1 ;W -4aa- 
(3-^h^>7xr;W -8-70^-1. 2, 3, 
4, 4a, 5. 12, 12ai3-t^^tHD-*/iJ 

/ [2, 3-g]*fy*yu>. 2- (i-^y-2 
-7d^-;W -4 a a- (3-* h+S/7x^) - 
8-7^-1, 2, 3, 4, 4a, 5, 12, 12a 

j3-^^^t Fn-+yy/ [2, 3-g] *fy*/y 

[0 0 8 2] *&, nmzhX2- (l-^y-2- 
^1f-3-^x-;i/) -4ao- (3-^h+y7x 
-M -1, 2, 3, 4, 4a, 5. 12, 12a0- 

*£*tFn-*,Mjy [2, 3-g] *ry*/u>0 

ft*>D£2- (1 -**y- 2-;**U— 3 -^x- 
;W -4 a a- (3-^h^>7x-;M - 8 F* 
-1, 2, 3, 4, 4a, 5, 12, 12aj5-t^^ 

tFo-*/u/ [2, 3-g] -fy^yu>*fflK 
^>y-f;^nUF, 7x=*7tfMnU F* 7* 



(22) 4$W¥4-2 7 5 2 8 8 

^n^ntr;M^;W -4 a a- (3-* h^v7xn 
JW -8-^F + ^-l. 2, 3, 4, 4a, 5. 1 
2, 1 2aj3-:*^fcFD-*yL)/ [2, 3-g] 
<V*;»JX 2-^>y-f;l/-4 aa- (3-*F* 
v7xZJW -8-^F^-l, 2, 3, 4, 4 a, 
5, 12, 1 2 a5-***fcFn-*/y/ [2, 3 
-g] <fy*/U>„ 2- (7x-JV7tfJW -4 a 
a- (3-^CF*i/7x-;W -8-*F*v-l, 
2, 3, 4, 4a, 5, 12, 1 2 a 0 k Fn 

io -*yy/ [2, 3-g] -fy*/y>, 2- (1-* 

*y-2-7 r n^-;W -4 a a- (3-* F*v7x 
-M -8-^^>-l. 2, 3, 4, 4a, 5, 1 
2, 1 2 a0-:***t FO-+/U/ [2, 3-g] 

^y*/y>*«ftsn*. 

[0 0 8 33 ^«ICLT2- (l-**y-2- 

***-3-^T-^W -4 a a- (3-^h^>7x 
-JW -1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 

t^^tHD-+yy/ [2, 3-g] -fy*yy>o 

ft*>Dfc2- (l-**y-2-^^-3-^T-- 
# ;W -4aa- (3-^h+y7xZJW -8, 9-^ 
^y^-l, 2, 3, 4, 4a, 5, 12, 12afi- 
t^^th*n-*ytjy [2. 3-g] -fy*yy>* 

UF, ^y-fWDUH, 7x-;i/7ir3 L ;^ciU 
h\ 7*n^;l^nUF£ffl^S<h^n^*l2- (1- 
**y^irn^nif;MW» -4 a a- (3-*F* 
v7x~;W -8, 9-^^-1, 2, 3, 4, 4 
a, 5, 12, 12aS-t^^kFD-*;'j; 

[2, 3-g] -fy*yy>, 2 -^>y>r;i/-4 a a 

30 - (3-^F + ->7xnJW -8, 9-3>***-l. 
2, 3, 4, 4a, 5, 12, 1 2 a 0 Fn 

-*/u/ [2, 3-g] -fy+yyx 2- (71- 

)V7±TM -4 a a- (3 h*5/7xZjM - 
8, 9-^*^-1, 2, 3, 4, 4a, 5, 12, 
12ae-t^^kHD-*yjy [2, 3-gWy 
*;'JX 2- (l-^*y-2-7 f O^;l/) -4a 
a- (3-^h*->7xz;W -8, fr- 
it 2, 3, 4, 4a, 5, 12, 12aj5-t^^t 

Fn-^yyy [2, 3-g] >fv+;'j>^f^n 

[0084] £&> I^«ICL,T2- (l-**y-2- 
3-7x~;W -4 a a- (3-* h^>7x 
-1, 2, 3, 4, 4a, 5, 12, 12a0- 
t^*tHn-*yijy [2, 3-g] <fy*/y>a 

ffchDfc2- (l-^*y-2-*+*-3-^- 
JW -4 a a- (3-^h*->7x-;W -8, 9-^ 
?CHE-1, 2, 3, 4, 4a, 5, 12, 12a0- 

^^^tFn-*yyy [2, 3-g] -fy*yy>* 

50 UF, D U H, 7xrA7W*?DU 
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(23) 

43 

t+V^JD^nWWfJW -4 a a- (3-*h* 
-8, 9-*>!/D*-l, 2, 3, 4, 4 
a, 5, 12, 12aJ-t?^tHD- + ;ijy 
[2, 3-g] -fy*/U>, 2-^>l/-f;P-4aa 

- (3->h^>7xz;W -8, 9-5>:/n*-i f 
2, 3. 4, 4a, 5, 12, 12aS-t^?tHo 

- + [2, 3-g] -fy*/U>, 2- (7x- 
)V7±^M -4 a a- (3-^h^>7i-iW - 

8, 9-^^D^-l, 2, 3, 4, 4a, 5, 12. 10 
12afl-*^*tHn-*yyy [2, 3-g] -fy 
*/U>, 2- (l -**y-2-:/ci^/M -4 a 
a- (3 h+v7x-;W -8, 9-z?7n*:- 
1, 2, 3, 4, 4a, 5, 12, 12a0-**irt 

fd-*/u/ [2, 3-g] y*/ u>*t&sft 

[0 0 8 5] IWCLT2- <l-**y-2- 

3 -4 a a- (3 h+v^x 

-;W -1, 2, 3, 4, 4a, 5, 12, 12aj3- 

t^^tKo-^y y/ [2. 3-g] -fy*yu>o # 

^D(C2- (l-*+V-2-t+1J-3-^f- 
;W -4 a a- (3-^h^>7x-;W -8, 9-S> 
;*h*->-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 

-***fcPn-*/u/ [2, 3-g] -fy*>"j> 
h, 7^n-f;p^nuH*fflv^^n-en2- a- 

^yS/^D^nfcfJMWW -4 a a- (3-j*h* 
->7i-;W -8, 9 -V* V*ri/-\, 2, 3, 4, 
4a, 5, 12, 1 2 a j8-:***l:FD-*/y y 50 
[2, 3-g] -f y*/L)>\ 2-^>W-4ao 

- (3 h*S/7xz;W -8, 9 h*->- 

1, 2, 3, 4, 4a, 5. 12, 12aj3-^^t 
FD-*>Mjy [2, 3-g] <fy*/u>, 2- (7 
z.-)V7±T)V) -4 a a- (3-^h*i/7xz;W 
-8, 9-v* h*v- 1, 2, 3, 4, 4a, 5, 1 

2, l 2a0-:*^t:Fa-*/yy [2, 3-g] 
*fy*yu>. 2- (i-*+y-2-^n^rjif> - 

4 a a- (3-^K^7x-;M -8, 9-v* 
5/-1, 2, 3, 4, 4a, 5, 12, 12a0-t? 40 
^kKn- + yU/ [2, 3-g] <fy*/y>#ft& 

[0 0 8 6] K«lCLT2- (l-**y-2- 

**V-3-7t--M -4 a a- (3-* h^>7x 
-;W -1, 2, 3, 4, 4 a, 5, 12, 1 2 a 0 - 

^?tHn-+;uy [2, 3-g] -*y*/»J>© 
ftt)D!C2- (i-**y-2-;**i*-3-:/T-- 
;W -4 a a- (3-* h*S/7x-;W -8-^nn 
-9-7a*-l, 2, 3, 4, 4a, 5, 12, 12 
a 0-*^*fcKn-*/y/ [2, 3-g]-fy*y 50 



4$H¥4 - 2 7 5 2 8 8 

MDUh\ ^>y<;^nuH, 7xzmfj^ 

(l-*+y^D^DKWf*) -4 a a- (3- 
^ h4 1 y7ix« -8-^na-9-yn^-l, 
2, 3, 4, 4a, 5, 12, 1 2 a 0 HD 

-*/y/ [2, 3-g] >ry*yux 2-*>y>r 

;i/-4aa- (3-^^y7xZJW -8-^nn- 
9-^n^E-l, 2, 3, 4, 4a, 5, 12, 12a 

0-***t kd-*/u/ [2, 3-g]-fy*yy 

X 2- (7x-;P7ir^;W -4 a a- (3-*h* 
V7XZJW -8-^DD-9-^-l, 2, 3, 

4, 4a, 5, 12, 1 2a0-***tFn-*/y 
J [2, 3-g] >fy*/ux 2- (l-:**y-2 
-^D^z:;i/) -4 a a- (3-* ^v7x^W - 
8-^np-9-^ot- 1, 2, 3, 4, 4a, 5, 
12, 1 2 a j3-*£*fcKD-*y U/ [2, 3- 

g] -f y*y u>TW»6ti«. 

[0 0 8 7] SQSW9 

2- (l-t+Vi/^D^DfclJM^W -4 a a- 
(3-^h + ->7xx;W -1, 2, 3, 4, 4a, 

5, 12, 12aj3-t^^tHD-+/Uy [2, 3 

-g] -fy*yy> i o 

[008 8] 
[ftl9] 




lit 

[00 8 9] 2- (l-**y-2-**»-4, 4, 
4-FU^nny^;W -4 a a- (3-^H^>7x 
x:;W -1, 2, 3, 4, 4a, 5, 12, 12a0- 

***tFn-*yy/ [2, 3-g] <fy*/u>9 

OOmg (1. 7 3mmol)'SS»10mll:*^ 
UiB2. 08g(8 1. 8mmol) £Jn;*LT£i& 

* % ^UD«A5 0mlT3lIlJ4aiLfc. #&n&# 
iS$fi»RB**thU^A*»«3 0mK *3 0 
ml, fift*tt*3 0mlTft#U 
*ATfc««> a*Lfco $S*lfc»»fe«>7^77 
X615. 8mg$X- r;i/Tffi»b^d^5iabT7 
*:)Vyy7s<D2«L7$>2 6 5. 9mg$#L HtllC 
ft*THFlmlth'JX^75>0. 32ml 
(2. 3 2mmol) £i!DA*?&Lfc«, l/t;u^u;\ 
>#;i^V-f;l^Dy F0. 18ml (I. 9 3mmo 
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1) S«STbTSST3 0»W»Jfibfco 
U h U * A*£tt 10ml £J0 Afc 

^DD^>1 0mlT2IiI«lfflb/J:c #5*1*: 
1 OmlTitm *S*iM»T** 
S/^AT«i*U «*Lfc. #6n^afi2 9 9. 9m 

: *8xf;H:4-l:6 ) {Ci 95HBttSt- * 
gjSft^«18 9. 5mg^#6n& OR* 2» 

7^>iD5 9. 5%) o %%nitfc&m<Dm&mm 

[0 0 9 0] mmzhT*/9u?un>i3)Vrt/>()\r9 

D'J \*<Dttt>K)\Z'<>V'( F, 7x^7tf 
WOUH, yjrn-fJMrnU F£JBV>T*-n-en2 - 
^/>f;y-4aa- (3-^h+y7x-W -1, 
2, 3, 4, 4a, 5, 12, 1 2 a j3-:*£*fc:Fn 

-^/u; [2, 3-g] 2- (^xzi 

)VT±^M -4 a a- (3-^h^>7i-W - 

1, 2, 3, 4, 4a, 5, 12, 12a0-*?*t 

[2, 3-g] -fV*/UX 2- (1 
-**7-2-yn^njW -4 a a- (3-yh=^> 
7i-JW -1, 2, 3, 4, 4 a, 5, 1 2, 1 2 a 

j-tWtHn-*/u; [ 2 , 3-gWv*/y 
[0 0 9 1] *ft. mm\zbx2- (1 -**v-2- 

^*^~3-^5r-;W -4 a a- (3 h+y7x 
-JW -1, 2, 3, 4, 4a, 5, 12, 12a/3- 

*£*bFn-*yyy [2, 3-g] -fy*yy><& 

ftfr D lC 2 - (1 -**7- 2 3-75^ 
;W -4 a a- (3 h^y7x-W - 8 -*^)V 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-*#* 
tFD-*y>jy [2, 3-g] -fV*y y>£ffll>, 
K«{t«<hUTS/^n^D/t>*;WV-f^DU F, 
'WZ-fji^nyp, 7x=;v7-fe^;^nu F, 7^ 

D>f^jrDUF*«^*i*n*n2- (1-**V5/ 
i7U^UM)V^)V) -4 a a- (3-^h^/7xZ 
;W -8-^^-1, 2, 3, 4, 4a, 5, 12, 
l 2 aj3-***fc:Fn-*y yy [2, 3-g] -fy 
*/'JX 2-^>\/^-4aa- (3 K^v? 
xn;W -8-y^JU-l, 2, 3, 4, 4 a, 5, 1 

2, 12a3-^^fcHD-*;Uy [2, 3-g] 
*fV*/U>. 2- (^x-;V7-fe^;W -4aa- 

(3 -J* h^y7x-JW -8-^JV-l, 2, 3, 
4, 4a, 5, 12, 12a3-*?*hHD-*yy 

y t2, 3-g] -fy*yy>, 2- (i-**y-2 
~7d^-;W -4 a a- (3-y h^y7x-W - 
8-y^-l, 2, 3, 4, 4 a, 5, 1 2, 1 2 a 
j3-***h [2, 3-g]*fy*/y 

[0 0 9 2] H*l;:l/t2- (l-^y-2- 

**U—3-:/y=JW -4 a a- (3-^^>7x 



(24) #H¥4-2 7 5 28 8 

n;W -1, 2, 3, 4, 4a. 5, 12, 12afi- 

*£*bFn-*y yy [2, 3-g] -fy*yy>© 

ft:bOK:2- (i-:t*y-2-**D— 3-^ 
;» -4 a a- (3-y h*^7x=JM -8-^V 
-1, 2, 3, 4, 4a, 5, 12, 12aj9-:*^ 

tFn-*yyy [2, 3-g]f;t;u>M^ 

^>^MDUK, 7i-^7tfWDiJ F, 7^7 

04**0 y F*JBn*fc*tv»i2- (i-**y-> 

i0 ^nynb^y^W -4 a a- (3-* h+y7x- 
M -8-7?)V-l, 2. 3, 4, 4 a, 5, 12, 
12afi-t^^fcHD-*;uy [2, 3-g] <fy 
+ /»J>> 2-^>y-f ;U-4 a a- (3-* h+y7 
x-;V) -8 1, 2, 3, 4, 4 a, 5, 1 
2, 1 2 aj3-:t**b FD-+/U/ [2, 3-g] 

-fy*yy>, 2- C7x=;k7-fe9Pjw -4 a a- 

(3-^ h+y7x-JP) -8-^;P- 1, 2. 3, 
4, 4a, 5, 12, 1 2 aj3-:t£*b FD-*y y 

y [2, 3-g] -ry*/ux 2- (i-^y-2 

20 -7u^~M -4 a a- (3-^h+y7x^) - 
8 1, 2, 3, 4, 4 a, 5. 1 2, 1 2 a 
j3-***bFn-*yy / [2, 3-g]*fy*/U 

[0 0 9 3] *fc, |^«^LT2- (l-^y-2- 
tW-3-^r^) -4 a a- (3-j* Wy7x 
=*) -1, 2, 3, 4, 4a, 5, 12, 12aj3- 

***bFn-*yyy [2, 3-g] -fy*yy>© 
«t>DIC2- (i-^*y-2-*+D— 3-^- 
M -4 a a- (3 F+y7xzW -8-^n^E 
30 -1, 2, 3, 4, 4a, 5, 12, 12aj3-^^ 

bFo-*yyy [2, 3-g] -ry*y y>*«v^ 
l«ft»tLT>'>n^n/i>*;wv^Mny F* 
'WAf/WimyF. 7x^*7tfWDUF, 7* 
WffWWJ F^ffl^Si:iE-n^n2- (i-*^y-> 
ZU^UK)], -4 a a- (3-^h*y7xZ 
;W -8-^n^E-l, 2, 3, 4, 4a, 5, 12, 

i 2a^-^^t Fo-*yyy [2, 3-g] >fy 
*/U>> 2-^>^;H4aa- (3-^h^>7 
x-JW -8-^DnE:-l, 2, 3, 4, 4 a, 5, 1 

4? 2, l 2 a/3-^^^t Fn-+yy/ [2, 3-g] 
*fy*/>J>, 2- (^x-;i/7ir^;W - 4 a a- 
(3-^h*y7xn;M 1, 2. 3, 

4, 4a, 5, 12, 1 2afl-*^^tFa-*yy 

y [2, 3-g] -fy*yy>> 2- a-**y-2 

-yn^-;W -4 a a- (3 h*v7x-JV) - 
8-^n^E-l, 2, 3, 4, 4a, 5, 12, 12a 

fl-***fcFn-*yyy [2, 3-g] -fy+yy 

[0 0 9 4] f^«^LT2- (l-^y-2- 

50 **V-3-7t-M -4 a a- (3-^h^>7x 
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4? 

~M -1, 2, 3, 4, 4 a, 5, 12, 12a0- 

t^^tHD-tyuy [2. 3-g] -rv+y u>o 

fU>DK2- (1 -:**7-2-:**tf-3-:/xr 
JW -4 a a- (3 h+y7x-JW -8-*N* 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-*£* 
fcFn-*/U/ [2, 3-gWy*/'J>£JB», 

p^fMDU F£ffl^*t*n^n2- u-j+y* 

?D^DWMfJH -4 a a- (3-* h*v7x- 
JW -8-* 1**^-1, 2, 3, 4, 4 a, 5, 1 
2, 12aff-^?kFP-tyUy [2, 3-g] 
-fV+yUX 2-^>W-4aa- (3-*h* 
y7xr;W -8-*F*$/-l, 2, 3, 4, 4a, 
5, 12, 1 2 a j3-***fcFn-*/U/ [2, 3 
-g] <V+yJX 2- (yx-)lsTttM -4a 
a- (3-^h^>7xr;W -8-*h*S/-l, 
2, 3, 4, 4a, 5. 12, 1 2 a J3 t FD 
-*rJVJ [2, 3-g] ^fV^UX 2- 
^7-2-^n^n;W -4 a a- (3-^h*v7i 
-;W -8-* 2, 3, 4, 4a, 5, 1 

2, 1 2a0-:***fcFn-*>'U/ [ 2 , 3-g] 

-fy*/u>a*&6n*« 

[0 0 9 5] |^«JCLT2- (l-**y-2- 

*3rV-S-7 : T~M -4 a a- (3-^h^>7x 
-1, 2, 3, 4, 4a, 5, 12, 12a0- 
***tFD-*/Uy [2, 3-g] -ry+zuxo 
ft* D tr 2 - (i-^*y-2-^**-3-^x^ 

;V) -4 a a- (3 h*y7x-jW -8, 9-^ 
;*^;V-1, 2, 3, 4, 4a, 5, 12, 12aj3- 

^^^fcFo-^yuy [2, 3-gWy*/u>£ 

UF, ^>^MniJh\ 7ii*7WWDU 

f, 7^D^MDU^ffl^«n-fn2- (l- 

**Vi/>;u7u\t)V*?M -4aa- (3-*F* 
y7x-JW -8, 9-^*^-1, 2, 3, 4, 4 

a, 5, 12, najS-t^^tKn-^yu; 
[2, 3-g]>fV*/'JX 2-^>^;P-4aa 
- (3-^^>7xz;M -8, 9-^^-1, 
2, 3. 4, 4a, 5, 12, 1 2 a 0 fc Fn 
[2, 3-g] 2- (7x- 

)VTH?M -4 a a- (3 h**/7xz*) - 
8, 9-^*^/1—1, 2, 3, 4. 4a, 5, 12, 
12afl-t^^tHD-+;uy [2, 3-g] -fV 
*/U>, 2- (l -**v- 2-:/n^n;i/) -4 a 
a- (3 h^y7x-« -8, 
1, 2, 3, 4, 4a, 5, 12, 12aj3-t^k 

Fa-+/uy [2, 3-g] v*y u>##sn 

[0 0 9 6] PWHCLT2- (l-:t*7-2- 
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**V-3-7r-)l) -4aa- (3-* h+v7x 
-JW -1, 2, 3, 4, 4a, 5, 12, 12a0- 
***fcFn-*/U/ [2, 3-g] <7*/U>C& 
f^t>DlC2- 3-^x- 
J» -4 a a- (3 h+v7xr;W -8, 9-^ 
^n^E-1, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 
***t FD-+/U/ [2, 3-g] -fy*7U>* 

U F> **>y-f A*nU F> 7xr;P7t^DU 
20 F, T^D-f^Dl) F£ffl^*<h**HPtl2- (1- 
t*V'>^nynej^fJW -4 a a- (3-^F* 
y7xZJW -8, 2, 3, 4, 4 

a, 5, 12, 1 2 a0-***t HD- + /U; 
[2, 3-g]-fV*/UX 2-^>W-4aa 

- (3-* h^y7x-JW -8, 

2, 3, 4, 4a, 5, 12, 1 2 a 0 -***t: FD 
-*>"J/ [2, 3-g] -fy*-/U>, 2- (7x~ 
)V7±9-M -4 a a- (3-^ b*^7xn;W - 
8, 9-v^D^-l, 2, 3, 4, 4a, 5, 12, 
2? 12ajS-t^^kHn-+;»jy [2, 3-g]-ry 
+;ux 2- (i-^+y-2-^n^-;W -4a 
a- (3 h+y7x-JW -8, 9-i?7u*- 
1, 2, 3, 4, 4a, 5, 12, 12afl-*^^k 

fd-*/u/ [2, 3-g] -fy*/D>*t#sn 

-6. 

[0 0 9 7] |^«ICUT2- (l-**y-2- 
3 -4 a a- (3-^h+y7x 

-)V) -1, 2, 3, 4, 4a, 5, 12, 12a0- 

t^tFD-*/»jy [2, 3-g] -fy*yo>© 

30 ftfc>DlC2- (l-**y-2-**^-3-^- 
;W -4aa- (3-^h+i/7xZJW -8. 9-^ 
^F+i'-l, 2, 3, 4, 4a, 5, 12, 12a0 

-^?tHD-*;ijy [2, 3-El-fy*yu> 

□ UF. *> % Af**nUF, 7xr:;U7ir^;^nU 
F, 7^D^;P^nU F«m>*£*tt*ti2- (1- 
t*y^n^DKWf*) -4 a a- (3-*h* 
y7x-;W -8, B-^h*^-l. 2, 3, 4, 
4a, 5, 12, nafl-t^^kFP-^/U; 
40 [2, 3-g] -fy*/U>, 2-^>W-4aa 

- (3-^h + y7x-JW -8, 9-S>*h**'- 

1, 2, 3, 4, 4a, 5, 12, 12a]5-*^^k 
FD-*/uy [2, 3-g] -fy*/ux 2- (7 
x-JI^T-fc^JW -4 a a- (3 F+S^x-JW 
-8, 9-v*h*v—l, 2, 3, 4, 4a, 5, 1 

2, 12aj3-^^kHP-*;U/ [2, 3-g] 

<y*;yx 2- <i-**y-2-7D^-jw - 

4 a a- (3-* h+y7x-iW -8. 9-^F* 
i/-l, 2, 3, 4, 4a. 5, 12, 12aj3-^ 

50 *fcFn-*/y/ [2, 3-g] <y*y u>^#6 
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ft*. 

[0 0 9 83 E«ICLT2- (l-**y-2- 

3 -4 a a- (3-* h+y7x 
x;W -1, 2, 3, 4, 4a, 5, 12, 12aj3- 
***fcFo-*/y/ [2, 3-g] -fy*/y><0 
ftfcDK2- (1-^7-2-^-9—3-^- 
M -4 a a- (3-^h*y7x-;W 
-$-?U*E-l, 2, 3, 4, 4a, 5, 12, 12 
a j3-***kFn-*yU/ [2, 3-g]>fV*y 

y>*JBK Rie^ttt LTi/^n^n^>* ;wty>f J0 

DUH, 7i^D<MDiJ F£fflH*<h*ft-eft2- 
(l-**ys^n:/nejIoWW -4 a a- (3- 

2, 3, 4, 4a, 5, 12, 1 2 a 0 fc Fo 

-*yy/ [2, 3-g] <v+yux 2-^>^Af 
;P-4 a a- (3-* b+i>7xz;» 
9-^D^-l, 2, 3, 4. 4a, 5. 12, 12a 
j3-^^kHP-+yjy [2, 3-gW7*yV 
X 2- (7x^*7tf*) -4 a a- (3-*h* 20 
i/7xZJW -8-^00-9-^0^-1, 2, 3, 
4, 4a, 5, 12, 12aj3-*?^tHD-+;U 
y [2, 3-g] -fV+y'JX 2- (l-^+V-2 
-^D^-;W -4 a a- (3-* h+v7x-W - 
8-^nn-9-^n^- 1, 2, 3, 4, 4a, 5, 
12, 1 2 a/3-:***fc + [2, 3- 

g] -rv*yu>3W»6n*. 

[0 0 9 9] ^2g«9 1 0 

x-;W -1, 2, 3, 4, 4 a, 5, 1 2, 1 2 a/3 «30 

-***fcFn-*/yy C2, 3-g] -fy+/u> 

JUL 

[0 100] 
Kfc2 0] 




11 

[0 10 1] 7;nf>5B8T, 2- (i-**y^n 
^DlfJMW) -4 a a- (3 F+S^xXJW 
-1, 2, 3, 4, 4a, 5, 12, 12a0-:*£* 
t:FD-*/U/ [2, 3-g] -fy*/U>l 36. 
Omg (0. 3 3 0mmol) l£«#h;WX>2ml £ 
IDA- 7 StJtlWJILfc*, -78tJfc»»Lfcl. 5 
M**ft^y^;P7Jl/5-^A- F;kr>8Sfc2m 

1 (3mmol) fciRTLfc. -7 5—5 5^1. 

smmtmLit& hvv2**&m4m so 
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1 fcJDAfc, ElC^^OD>C^>2 Om lt*10ml 

^□D^^>20mlT2@iffllt. ftZtlttm 
«£IS*lft£*l Om 1 Tffi#U £f*>^ 
ATft8ft»rrS£14 9. lmg0fifiB«:t»« 
«<&K£tt*tfce>ft£,, roSjSS^^A^o^h^^ 
(S'Uay/k 5 -iox ^^;-^ddm 

A) K<fcD#*«»U IfKX^-n-^+l^iDB 
Sffifc^rr**46. 4mg<Dm&t7 
4. 2mg05i9»^eft& OK* 9 1. 7%) . 
[0102] ib. p. :208-212 <C (B»Mt07*;P7r 
X) ,77 ~80«C (fifKx^j^-n- ^**>J:0-Slt* f 

0. 8,fufc) 

IROBr j£) cm * 1 : 2912, 1607, 1582, 1493, 1238, 1046, 783, 7 
72,706 

NMR(CDC1 3, 400MHz) 6 :0. 10 -0. 20 (2H, m) , 0. 55(2H, d, J 
=7.81Hz),0.88 ~1.00(lH,m ),2. 02-2.21(2H,m), 2. 25 
-2. 43 (3H, n) , 2. 64 -2. 82 (2H, n) , 2. 93-3. 00 (IE a), 3. 
11 -3. 32 (4H. n) , 3. 68 (3H, s) , 3. 75 (lfl. d, 1=16. 60Hz) , 
6.54~-6.61(lH,m),7.02 -7. 10 (3H, o), 7. 37 ~7.43(lfl, 
m),7.53 -7.59( lfl,ifl),7.64(lH,d > J=7.81flz),7.78(lH, 
s),7.91(lfi,d, 1=8. 79Hz) 
Mass (EI j*):398(M* ) 

Ci t Ha o N» O t l/TOIHMI : 398. 2359 
398. 2354 . 

[0 10 3] mmiZVT2- (l-**V5/^n^DK 
JMWW -4 a a- (3-* h+v7x^W -1, 
2, 3, 4, 4a, 5, 12, 12a]5-^^tKD 

-*yy/ [2, 3-g] <y*/y>coft:b9fc2- 

^> % /-f JI/-4 a a- (3-^h+y7xZJW -1, 

2, 3, 4, 4a, 5, 12, 12ajJ-t^^tHD 

[2, 3-g] -fy + /UX 2- (7i- 
)V7±^M -4 a a- (3 h^y7x^JW - 

1, 2, 3, 4, 4a, 5, 12, 12a/3-*#*h 

Fn-*yyy [2, 3-g] *fy*/U>> 2- (l 
-*+y-2-^D^x;W -4 a a- (3-^h*^ 
7xX;W -1, 2, 3, 4, 4 a, 5. 1 2, 1 2 a 

/3-***t Fa-*/ yy [2, 3-g]>ry*yy 

X 2- (l-^*y->^D^Dfc!;M^;W -4 a a 
- (3-* F + v^x^W -8-***-!, 2, 

3, 4, 4a, 5, 12, 1 2 a 0 -^^b FD-* 

yjy [2, 3-g]-fy*/u>, 2 

4aa- (3-^F*->7xx;W -8-*^;i/-l, 

2, 3, 4, 4a, 5, 12, 1 2 a j3 -*^*fc FD 
-*/y/ [2, 3-g] -fy*/u>, 2- (7xr 
)V7ttM -4 a a- (3-^h^>7xZ;W -8 
-*^;l/-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 
-t^^kHD-^yjy [2, 3-gWV*/y 



-676- 



51 

X 2- (1 -:t*7- 2 -7u^-)l) - 4 a a- 
(3-* h^y7xrW -8-*^-l, 2, 3, 
4, 4a, 5, 12, 1 2 ajS-t^^fcFD-^U 
/ [2, 3-g] >fy*/UX 2- 
U7UK)),**)V) -4 a a- (3 h^/7x- 
;W -8-^;P-l, 2, 3, 4, 4 a, 5, 12. 

1 2 a/3-^^^t HD-^yiJ/ [2, 3-g] -fy 
*;»J>, 2-^/-f*-4ao- (3-*F=^>:7 
xz;» -8-^^-1, 2, 3, 4, 4 a. 5, 1 

2. 12a3-t^^tHD-+/>J/ [2. 3-g] 
-fy*/U>. 2- (7i-^7W*) -4ac- 

(3-^h^>7x^) -8-^Jl/-l, 2. 3. 
4. 4a. 5. 12, 12a0-^^tHD-+/U 
/ [2, 3-g] -fV*/U>, 2- (l-#*y-2 
-:/n^~;W -4 a a- (3-* h+y7x-;W - 
8-^^-1, 2, 3, 4, 4 a, 5, 1 2, 1 2 a 
fl-***fcFD-*7Uy [2, 3-g] -fy*/y 
X 2- (l-t*V^n^DWW) -4 a a 
- (3-^h*^7xz:;W -8-^D^- 1. 2, 

3. 4, 4a, 5. 12. 1 2 a & fc Fn-* 

yuy [2. 3-g] -fy*yu>, 2-*c>y-f*- 

4 a a- (3-* h^v7x-JW -8-^D^-l, 
2. 3. 4. 4a, 5, 12. 12aj3-*^^tHD 

-*yy/ [2, 3-g] -ry*/y>, 2- (7x- 

)V7±^M -4 a a- (3 h*->!7xn;W -8 
-^D^E-1. 2, 3, 4, 4a, 5, 12, 12aj3 
-***t Fn-*/yy [2, 3-g] <fy*yy 
X 2- (l-^+V-2-^n^-;W -4 a a- 
(3-* h+*>7xz;W -8-:/D*-l, 2, 3, 

4. 4a, 5, 12, 1 2 a 0 -***fc Fn-*/ »J 

/ [2, 3-g] -fy*yy>, 2- (l-sMpy** 

nyntr;P^^;W -4 a a- (3 h*y7xZ 
;W - 8 h*->- 1, 2, 3, 4, 4 a. 5, 1 
2. 12aS-*^tHD-*yijy [2, 3-g] 

-fy*/u>* 2-^>y^-4ao- o-^h* 

y7xrj« -8-^h*->- 1. 2, 3, 4, 4a, 

5. 12, 12a0-*»4'bFD-*/y/ [2, 3 

-g] *fy*/yx 2- (7x-;v7-fe^;w -4a 

a- (3-* h+y7x-« -8-*F*->-l, 
2, 3, 4. 4a, 5, 12, 12a8-t?*kHD 

-*yyy [2, 3-g] *y*/y> % 2- (1-* 

-4 a a- <3-*Mr*>:7x 
n;W -8-*h*v-l, 2. 3, 4, 4a, 5, 1 
2, 12aB-t?*tPD-*yU/ [2. 3-g] 

-fy*yyx 2- (l-t+v^n^ntfwf 

;W -4 a a- (3-^h+y7x-M -8, 9-v 
2, 3, 4, 4a, 5, 12, 12a(J- 
t^^tFn-*/u; [2, s-g]-fy+/y>, 

2 -^>y<;i/-4 a a- (3->h^>7x-JW - 
8, 9-^*^-1, 2. 3. 4. 4a, 5, 12, 
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12aJ-tWfcHD-+y»jy [2. 3-g] <y 
*/y>, 2- (7i^7tW) -4 a a- (3- 
jplh+^xrjW -8, 9-5>*«l>-l. 2, 3, 
4, 4a, 5, 12, 12aB-t^tHD-t;y 

J t2, 3-g] -fy*/u>, 2- (i-**y-2 
-^n^-;W -4 a a- (3-* F*S/!7xr:;W - 
8, 9-^*^-1, 2, 3, 4, 4a, 5, 12, 
12afl-*^^t:Fn-*yyy [2, B-gWV 
*yy>, 2- (i-**y5/^D^nt?;M^JW - 

10 4 a a- (3-/h+y7x^) -8, 9-^D^E 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-:*** 

tFn-*yyy [2. 3-g] -fy+yyx 2-^ 

>^Jl/-4ao- (3-* h^y7x-JW -8, 9 
-^n*-l f 2, 3, 4, 4 a, 5, 1 2, 1 2 a 

fl-***hHD-*/uy [2, 3-g] -ry*yy 

X 2- (7x=*7t?W -4 a a- (3-*h* 
y7xrjW -8, 9-5>7n*-l, 2, 3, 4, 4 
a, 5, 12, 1 2 a J3 Ha- + y y 7 

[2, 3-g] -fy+yyx 2- a-**y-2- 

i0 ^D^-;W -4 a a- (3-* h*v7xz:JW - 
8. 9-3?^n*-l ( 2, 3, 4, 4a. 5. 12, 

1 2aj3-***t Fn-*/yy [2, 3-g]-fy 
*yy>, 2- (i-**v'/>D^DiijWf*) - 

4 a a- (3-^h*->7xr;W -8. 9-^b* 
->-l, 2, 3, 4, 4a, 5, 12, 12aj3-:** 

*fcFn-*yyy [2, 3-g] -fy*/U>, 2- 
^>!/-f*-4ao- (3-* h+y7xrJK -8, 
2, 3, 4, 4a. 5, 12. 1 
2aj3-***fcFn-*/yy [2, 3-g] -fy* 
30 y'JX 2- (7x-^7tfW -4 a a- (3-* 
h+y7xz;W -8, 9-^F+^-l, 2, 3, 
4. 4a, 5. 12, 12afl-tWkHD-*;y 

/ [2, 3-g] -fy*yu>» 2- (i-**y-2 

-yn^-;w -4 a a- (3-^F*^7x-;W - 
8, 9 -v* h*v- 1, 2. 3, 4, 4 a. 5, 1 
2, 12ajB-*»*fcPD-*yy/ [2, 3-g] 

-fy*yy>, 2- (i-**v^D^nwwf 

;» -4 a a- (3-* h*y7x-JW -8-^na 
-9-^nq&-l, 2, 3, 4, 4a, 5, 12, 12 
40 afi-*^tHD-+yjy [2, 3-g] *fy*V 
UX 2-^>W-4aa- (3-^h^>7x- 
;W - 8-^DU- 9-^D^r- 1, 2, 3, 4, 4 
a, 5, 12, 12aj3-*?^tHD-*;y; 
[2, 3-g] -fy*y"JX 2- (7x-;P7"fe? 
M -4 a a- (3 Mf3/7x:UI0 -8-^no 
-9-yn^B-l, 2. 3, 4, 4a, 5, 12, 12 

as-*mHD-*yyy [2, s-g] -fy*/ 

y >, 2- (1 -3r*rV-2--?u^-M -4aa- 
(3-^h*'>7x-JW -8-^DD-9-^- 
50 1, 2, 3, 4, 4a. 5, 12, 12aj3-*£*t: 
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+ [2. 3-g] -fV*/U>&ffl^T, 

;» -1, 2, 3, 4, 4a, 5, 12, 12aj3-:* 
**fcFP-*/y/ [2, 3-g]-fy+/U>, 2 

- (2-7x-;PX^;W -4 a a- (3-* h+y7 
x-;W -1, 2, 3. 4, 4 a, 5, 12, 12 a 0 

-t^?tKp-*;u; [2, 3-g]-ry*/u 

X 2-7U^-4aa- (3-* h+y7i-JW - 

1, 2, 3, 4, 4a, 5, 12, 12aj3-^?h 
FP-*/ l J/ [2, 3-g] >fy*>"JX 2—>* i0 
D^DW^-4aa- (3-^h+x7i-Jl/) 

1. 2, 3, 4, 4a, 5, 12, 12 
aj3-t^^kKD-+;Uy [2, 3-g] -TV*/ 
>JX 2-^>^-4aa- (3-^h*v7xr 
M -8-*9\fc-l, 2, 3, 4, 4a, 5, 12, 
1 2 aj3-:***b:Fn-*/ijy [2. 3-g] -fV 
X 2- (2-7x-JVX^) -4 a a- (3 
h + y7x-;W -8-^^-1, 2, 3, 4, 
4a, 5, 12, 1 2 a j3-:***t:FD-*/Uy 
[2, 3-g] -TV + yUX 2-7U*-4aa- # 
(3-^h+y7xr;;» 2, 3. 

4, 4a, 5, 12, 1 2a0-***fcFn-*/U 
7 [2, 3-g]-fy*/yx 2-v^n^nfcf;M 
»-4aa- (3-^h*i/7xx:;W -8-7?)l 
-1, 2, 3, 4, 4a, 5, 12, 12aj3-:*-** 
fcFD-^/U/ [2, 3-g]-fy*/UX 2-"* 
>v;i/-4aa- (3-^h*v7xrJW -8-^ 
;l^-l, 2, 3. 4, 4a, 5, 12, 12aj3-** 
^tHD-*/U/ [2, 3-g] -YV*/UX 2- 
(2-7xn^X5 1 JW -4 a a- (3-^h*v7x 30 
-8-^3^-1, 2, 3, 4, 4 a, 5, 1 

2, 12ai3-t^^t^P-*yU; [2, 3-g] 
-fy+ZUX 2-7U;i'-4aa- (3-^h*^7 
x-;W -8-^;i/-l, 2, 3, 4, 4a, 5, 1 

2. 1 2 a/3-:*^fcFD-*yU/ [2, 3-g] 
-fy*yUX 2-->^D^nt?JV^^JV-4 aa- 

(3-^h*v7xr.jW -8-^n^e-i, 2, 3, 
4, 4a, 5, 12, 12a/3-***tFP-*/y 
/ [2, 3-g] -fy*/«JX 2-^>^-4ao 

- (3 h+y7xXJV) -8-^P^Er-l, 2, 40 

3, 4, 4a, 5, 12, 12afi-t^^tHa-+ 

yyy [2, 3-g] ^fv+yux 2- (2-7xx 

;VX^;W -4 a a- (3-^h+v7xZJW -8- 
ynqE-1, 2, 3, 4, 4a, 5, 12, 12afi- 

t^^tHn-*/yy [2, 3-g] <v+/U>, 
2-7U;P-4aa- (3 h+S^xx;]/) -8- 
^P^r-l, 2, 3, 4, 4a, 5, 12, 1 2 a 0 - 

*£*t:FD-*/y/ [2, 3-g] -fy*/ux 

2-^D^Dfc!W^-4aa- (3-* h+v7 
x~JW -8-* h^>- 1, 2, 3, 4, 4a, 5, 50 
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12. i2a«-*^kFo-*yy; [2, 3- 

g] -fy*-/UX 2-^>^»4aff- (3-*F 
*^7xXJW -8-*h*v-l, 2, 3, 4, 4 
a, 5, 12, 1 2 a /3-***fc FD-*/U/ 

[2, 3-g] -fy*/yx 2- (2-7x-;px^ 

)V) -4 a a- (3 h+y7x"^) -8-* 
S/-1. 2, 3, 4, 4a, 5, 12, 12aj3-** 
*t:Fn-*/U/ [2, 3-g]>fy*;UX 2- 
TUJV-4 a a- (3-* h^'>7xXJW -8-*h 
2, 3, 4, 4a, 5, 12, 12a3-t 
**fcFD-*/U/ [2, 3-g] -fy+Z'JX 2 
-i/^n^DhrjP^^-4aa- (3-^h*V7x 
-;W -8, 9-S>*?;P- 1. 2, 3, 4, 4a, 
5, 12, 12a5-t?^tHD-+/Uy [2, 3 
-g] -fy*/UX 2-^>7JV-4aa- (3-* 
h + v7xZJH -8, 9-v^^-l, 2, 3, 
4, 4a, 5, 12, 1 2 aj3-***t FP-+7U 
/ [2, 3-g] -fy*/'JX 2- (2-7X-JPX 
^JW -4 a a- (3-;* h*y7x^W -8, 9- 
5?^y*-l, 2, 3, 4, 4 a, 5, 1 2, 1 2 a 0 

-t^^kKD-*;ij; [2, 3-g] <fy*/y 

X 2-7U;i/-4 a a- (3-* h^v7x"JW - 
8, 9-^**^-1. 2, 3, 4, 4a, 5, 12, 
1 2a0-*£*fc FP-*y"jy [2, 3-g]-fy 
*>"JX 2-y?D^ne;M^-4aa- (3- 
^ h*y7xr;W -8, 9-y^-l, 2, 3, 
4, 4a, 5, 12, 12aj8-:***fcFP-*yU 
/ [2, 3-g]-fy*/UX 2-^>y;k4aa 

- (3-^h*y7x-W -8, 9-^P^- 1, 
2, 3, 4, 4a, 5, 12, 12aj5-^^kFD 
-^yjy [2, 3-g) ^fV*yUX 2- (2-7 
x-^X?;W -4 a a- (3-* h^y7xZ^) - 
8, 9-^^P^-l, 2, 3, 4, 4a, 5, 12, 
12aj5-*^^bHn-+;U/ [2, 3-g] -fy 
^;U>, 2-7U;U-4aa- (3-^h+y7xC 

-8, 2, 3, 4, 4a, 5, 

12, 12afi-^^kHP-*yuy [2, 3- 

gWy+zyx 2—>*p7Pt?;M3 1 ;v-4aa 

- (3-^hti/7xX;W -8, 9->>* 

1, 2, 3, 4, 4a, 5, 12, 12aj3-t^k 
FP-^/U/ [2, 3-g] >fWJ>, 2-^> 
i>)V-4 a a- (3-^^y7x-JW -8, 9->* 
j*F*v-l, 2. 3, 4, 4a, 5, 12. 1 2 a /3 

-t^*tHp~*yu; [2. 3-g]*fy*/y 

X 2- (2-7xrj|/XW) -4 a a- (3-^F 
*->7xx;W -8, 9-^*F*5'-l i 2, 3, 
4, 4a, 5, 12, 1 2a0-^^^tFP-*yy 
J [2, 3-g] -fy*yyx 2-7UA-4aa- 
(3-* h*y7x-JW -8, 9 —X* F*v- 1, 

2, 3, 4, 4a, 5, 12, 12aj5-t^^t:HP 
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[2, 3-g] <WJX 2-ft?tl7 
DWW-4aa- (3-* h^->7xr;i/) -8 

2, 3, 4, 4a, 5, 1 
2, 1 2 aJ-t^^tHD-*7 U7 [2, 3-g] 

7iZiW -8-^DD-9-yD^- 1, 2, 3, 
4, 4a, 5, 12, 1 2 a 0 t Fn-*/ U 

y [2, 3-g] -fy*yu>, 2- (2-7x-;n 

-4 a a- (3 -y h*v7x-;W -8-^n 
2, 3, 4, 4a, 5, 12, 1 
2aj3-t^^tHD-+/Uy [2, 3-g] 
;>JX 2-7'JJH4aa- (3-* h*y7i- 
M - 8-^PD-9-^D€-l, 2, 3, 4, 4 
a, 5, 12, 12aJ-*ir*tHD-*/>J/ 
[2, 3-g] -TV*/ U>«*6*1«. 
[0 10 4] 3£»m 1 

2-->^D^ntr;^5 1 ;l'-4aa- (3-tFn**> 
7x-iW -1, 2, 3, 4, 4 a, 5, 1 2, 1 2 a 

&-*{79\l Fn-*/U/ t2, 3-g]<v*yu 

> 1 2 
[0 10 5] 
[ft 2 1] 

12 



55 



[o i o 6] T)v^y%my, t-^Mr^aus/^ w 

16. 6mg (1. 9 3mmmol) £*!#DMF2. 
5mll:**U n-ya/Oft-JVO. 2 4ml 
(2. 7 0mmol) *JP^Tft»IBlDjl!BBS6U&. * 
2-v*n:/Dfcf;i^^-4aa- (3- 
^h + ->7i-;W -1, 2, 3, 4, 4 a, 5, 1* 

7C*#«T CieHnNj 0-2CH* 
C HNS 
fttM 55.53 6.53 4.63 10.59 
%MI 55.50 6.32 4.60 10.73 

[0 1 0 8] ^«icLT2-s/^Dynbr;M^;v-4 4? 

ao- (3-^h*y7xr;W -1, 2. 3, 4, 4 
a, 5, 12, 1 2 aj3-:*£*t Hn-*;u; 

[2, 3-g] -f73V U>©ftt>0fc2-^>^- 
4 a a- (3-^h^>7x-;W -1, 2, 3, 4, 
4a, 5, 12, 1 2 a/3-***fc FD-*/Uy 

[2, 3-g] >fV*y'JX 2- (2-7xZJHf 
;W -4 a a- (3 h+i/7i-;H -1, 2, 
3, 4, 4a, 5, 12, 1 2 a fi t Fn-* 

/U/ [2, 3-g] -fy*/U>* 2-7UJi/-4a 

a- (3-^h^>7i"W -1, 2, 3, 4, 4 50 



*2, 1 2 a/8-^^t Fn-*yuy [2, 3-g] 
-fy*/U>154. Omg (0. 3 8 6mmol) £ 
M*DMF1. 5m 1 JCS^L/tfeOSJllA^o JgtCH 
*DMF2mlTft»U *<Difc#*fcaoAfc«, 21$ 
fWHDJ»Si«bfc. EftttftftftU »»0. 3ml£Jn 

«£TTDMF£S£Lfc. 
Sf^FU^A*«*at2 0ml^JinA, *nn*;w>:x 
5^y-;i/=3 : 10g£»fit3OmlT2®fflffil,fc. 
%«JBS*10mK fifQft«*10mlTi!E»U * 

i0 * * v ato l *«Lfco »ent 

Siirt:**/-;^6mi Sin*. *#Lfc#5**>x 

)v*>m2 o omen** s-jimetttiazito 

X-fJMm 1T2@, n-^\**> 
4mlT2[eIftjrr*^ «Efc£*0**>X;V*> 
««T*^»»eo7^;V7 7Xl 7 8. 5mgt5« 
11. OmgtffcSnfc 8 5. ISO. 

[0 10 7] eBft#» 
a? #*MS:>250t; 

IR(KBrj£)cm - 1 :3400, 2914, 1580, 1493, 1423, 1238, 777, 7 
64 

NMR(CD30D,400ifflz) d:0.26 M).38(2H,m),0.68(2H,d, J 
=7.82H2),1.00 -1.10(lH,m ),2.02-2.15(2H,m),2.42 
-2. 58 (2H, m) , 2. 68 -2. 81 (3H, m) , 3. 10-3. 42 (5H, m) , 3. 
42 -3. 55(1E, o) , 3. 66 (1H, d, J=16. 11Hz) , 6. 45-6. 52 (1H 
,a).6.91-7.05(3H,m),7.43 -7. 50 OH, m), 7. 58 -7.6 
4(1H, m), 7. 70(1H, d, J=8. 30Hz), 7. 83(1H, d, J=8. 30Hz), 8. 
03 (1H, s) 

Mass(FAB&):385(NT +1) 

b)l (FABifc) 
CieH»9N2 Oil/TOfrtM: 385.2280 
JfeHtt: 385. 2328 

dlp. : 140-143 <C 
SO* H • 1. 6H2 OtVT<D 



a. 5, 12, 12a0-t^^tFP- + /U; 
[2, 3-g] -fV+ZUX 2->^n:/Dfcfjl^ 
;i/-4aa- (3-*F*->:7xx;M -8-*^JP- 

1, 2, 3, 4, 4a, 5. 12, 12aj3-t^^t 
Fn-*/yy [2, 3-g]^y*/U>, 2-^> 
^V-4aa- (3-* h+^7x-W -8-*3MV 
-1, 2, 3. 4, 4a, 5, 12, 12aj3-t^^ 

kFn-*/gy [2, 3-g] >fv+;y>, 2- 

(2-7xZ;PX^P) -4 a a- (3-* h^>7x 
-;W -8-^^JW-l, 2, 3, 4, 4 a, 5, 1 

2, 1 2a0-***fcFn-*yu/ [2. 3-g] 



-679- 



57 

*V*/UX 2-7UA-4aa- (3-^h*->7 
xr;w -8-*?^- l, 2, 3, 4, 4a, 5, l 

2. 12a0-***kFn-*/u/ [2, 3-g] 
-fV*/UX 2-y^nyut;jM^-4aa- 

(3-^h+^7x"W -8-7**- 1. 2, 3, 
4, 4a, 5, 12, 12ag-^kHP-*yiJ 
7 [2, 3-g] -fy+7UX 2-^>y;i/-4aa 
- (3-/h*v7xrjW - 8-:/*;P- 1, 2, 

3. 4, 4a, 5, 12, 1 2 a 0 k FO-* 
/U/ [2, 3-g] -fV*/UX 2- (2-7iX 

-4 a a- (3-7 h*v7x~;i/) -8- 
7**-l, 2, 3, 4, 4a, 5, 12, 12a0- 

^^tHD-*yuy [2, 3-g]>ry*/yx 

2-7 l J*-4aa- (3-* h+^7xr;W -8- 
7**-l, 2, 3, 4, 4a, 5. 12, 12afi- 
***fcFn-*7Uy [2, 3-g]<fy*/yx 
2-^D^DW?;h4ao- (3-7 h+v7 
x~;W -8-70^-1, 2, 3, 4, 4a, 5, 1 

2, 12aU-t?*kHD-*;uy [2, 3-g] 
-fV+yUX 2-^>»-4aa- (3-7 b*is 
7x-;W -8-7D^-l, 2, 3, 4, 4a, 5, 
12, 1 2afl-***tFn-*/U/ [2, 3- 
g] *y*7UX 2- (2-7x^X9"*) -4a 
or- (3-7 h + ->7x-;W -8-yn^E-l, 2, 

3, 4, 4a, 5, 12, 1 2 a 0 t FD-+ 
7U7 [2, 3-g] <V*yiJX 2-7UJP-4a 
a- (3-7 h+v7xz:;W -8-7o*- 1, 2, 
3, 4, 4a, 5, 12, 1 2 a j3 Fn-* 

yuy [2, 3-g] *fy*/yx 2->/^nyntf 

;W;V-4aa- (3-^h^7xr;i/) -8-7 
F*v-1, 2, 3, 4, 4a, 5, 12, 12a/3- 

t^^kHD-+y»jy [2, s-g] -fy*yu>, 

2-^JV-4aa- (3-* h^y7xZJW -8 
-*K*3/-1, 2, 3, 4, 4a, 5, 12, 12a 

i3-t??tHn-*/ yy [2, a-g]-fy*yu 

X 2- (2-7x-Jl'X^V) -4 a a- (3-7F 
*y7x-JW - 8 -7 h*v- 1, 2, 3, 4, 4 
a, 5, 12, 1 2 a j3-:***t Fn-*/ U7 
[2, 3-g] -fV*/'J>, 2-TU;V-4aa- 
(3-^h^>7xZJM - + 2, 

3, 4, 4a, 5, 12, 1 2 a 0 t FD-* 
7'J7 [2, 3-g] -YVt/UX 2-v^n7Dfc! 
JWJV-4aa- (3-^h*y7x-;W -8, 9 
-^7**-!. 2, 3, 4, 4 a, 5, 1 2, 1 2 a 

j3-***k:FD-*y yy t2, 3-g]-fy*/u 

X 2-^>yJk4aa- (3-^ h*->7x«;» 
-8, 9-v7**-l, 2, 3, 4. 4a, 5, 1 
2, 1 2a3-^^^tFD-*/Uy [2, 3-g] 
-fy*/UX 2- (2-7xn;VX^JW -4 aa- 
(3-^h^>7x-JM -8, 9 1, 



(30) #H¥4-2 7 52 8 8 

2, 3, 4, 4a, 5, 12, 12*B-*99hW 

[2, 3-g] -ry+yyx 2-7U*- 

4 a a- (3-7 h+y7x-W -8, 9-^7** 
-1, 2, 3, 4, 4a, 5, 12, 12aj9-*** 

tnn-*yyy [2, 3-gwy*yyx 2-v 

i7nynk;P^?;V-4 a a- (3-^h^/7xZ 
AO -8, 9-5>7n*-l, 2, 3, 4, 4a, 5, 
12, 1 2aJJ-***fcFn-*/y/ [2, 3- 
g] -fy*/y>> 2 ^>yJk4aa- (3-*F 
i0 +y7x^W -8, 9-$>7tHE-l, 2, 3, 4, 
4a, 5, 12, 1 2 a j9-*^fc FO-*/ y J 
[2, 3-g]^Vt;UX 2- (2-7xZJHf 
M -4 a a- (3-^h^>7x-;W -8, 9-^ 
7n*-l, 2, 3, 4, 4a, 5, 12, 12aj3- 

***tFn-*>y/ [2, 3-g] -fy*/y>, 

2-7»J*-4aa- (3 -7 h^^x^*) -8, 
9-^^D^r-l, 2, 3, 4, 4a, 5, 12, 12 

a/3-***t Fn-*/yy [2, 3-g] -fy*/ 
»JX 2-v£D7nt?;M**-4aa- (3-7 F 
# *v7xZJW -8. F*x- 1, 2, 3, 

4, 4a, 5, 12, 12aS-t^tHP-*yy 
/ t2, 3-g] -fy*/»JX 2-^>vJ]/-4 a a 
- (3-^h + x7xZW -8, 9-^7F*v- 
1, 2, 3, 4, 4a, 5, 12, 12aj9-:***fc 
Fn-*/yy [2, 3-g] -fy*yyx 2- (2 
-7x-^Xf;W -4 a a- (3 h+y7x- 
M -8, 9-^7h*v-l, 2, 3, 4, 4a, 

5, 12, 1 2a0-***kFD-*>MJ/ [2, 3 
-g] -fy*yy>, 2-7UJP-4aa- (3-7F 

30 *y7x-JW -8, 9 -y^ F*v- 1, 2, 3, 

4, 4a, 5. 12, 1 2 a j3 -:***k F n y 
7 [2, 3-g] >rv+yu>, 2-$/£m7nfcMM 
^-4 a a- (3 -7 H+y7xrjH -8-^nn 
-9-7n*-l, 2, 3, 4, 4a, 5, 12, 12 

a0-***t Fn-^/yy [2, 3-g] -fy*/ 

»JX 2-^>^-4ao- (3 h+y7x- 
;W - 8-^00-9-^0^-1, 2, 3, 4, 4 
a, 5, 12, 1 2 a 0 Hn-t/U 7 

[2, 3-g]^y*/yx 2- (2-7x-jh? 

40 W -4aa- (3-^h^>7xZ;W -8-^DO 
-9-7CHE-1. 2. 3, 4, 4a, 5, 12, 12 

a8-*^tFD«*yy; [2, 3-g] -fy*y 

»JX 2-7U^-4ac- (3-/h*y7xZJW 
-8-^on-9-^Dt-l, 2, 3, 4, 4a, 

5, 12, 12aj3-t^^kHo-+/U; [2, 3 

-g] -fy*/y >£fflv>r* *h*n 2 

4 a a- (3-tHD*y7x-W -1, 2, 3, 
4, 4a, 5, 12, 12aJ-t^tHD-*y»J 

7 [2, 3-g] *fy*yyx 2- (2-7x^x 

50 -4 a a- (3-kHo^>7xx;W -1, 
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2, 3, 4, 4a. 5, 12, 1 2 a 0 FD 

-*/U/ [2, 3-g] -fy*/U>, 

4 a a- (3-tHD+i/7x-W -1. 2, 3, 

4, 4a, 5, 12, 12aS-t?^fcHD-*/iJ 

✓ [2, 3-g] -ry*/ux 2—>*n:/nt;;M 

)V-l, 2, 3, 4, 4a, 5, 12, 12a0-:*# 

*tFn-*/uy [2, a-g]-fy*yu>, 2- 

^>^-4aa- (3-kHD4 L y7x-;W -8- 
2, 3, 4, 4a, 5, 12, 12a0- 
*jr*fcFn-*/Uy [2, 3-g] *y*/u>. 
2- (2-7i-;i^Xf;W - 4 a a - (3-fcFn* 
y7x^JW - 8 -*9-)V- 1, 2, 3, 4, 4 a, 

5, 12, 1 2a0-***tFn-*/U/ [2, 3 
-g] *fV*/U>* 2-TU*-4aa- (3-kF 
□ ^->7x-JW - 8 1, 2, 3, 4, 4 
a, 5, 12, 12aj3-t^^tFD- + yijy 

[2, 3-g] -fy^yux 2-^^n^Db:;^5 1 

;V-4aa- (3-tHD^>7xZ« -8-^;P 
-1, 2, 3, 4, 4a, 5, 12, 12a0-*** 

tHn-+/y; [2, 3-g] -f y*y u>> 2-^ 

>^Jh4aa- (3-tFn+y7x-W -8-7 
5\H/-1, 2, 3, 4, 4a, 5, 12, 12a0-:* 
^^kHn-^r/Uy [2, 3-g]-fy^yU>> 2 
- (2-7x-;Wx^;W -4 a a- (3-tHD+y 
7x-W -8-7^-1, 2, 3, 4, 4a, 5, 
12, 1 2 a0-***t Fn-*/L)/ [2, 3- 
g] ^y*/U>> 2-7UJP-4aa- (3-kFn 
*'>7x-JW -8-^^-1, 2, 3, 4, 4 a, 
5, 12, 12aj3-t^^tHD- + ;U/ [2, 3 
-g]-fy*-/U>. 2-^D7 r ne;W^-4a 
a- (3-tHD + $/7xZJW -8-^D^E-l, 
2, 3, 4, 4a, 5, 12, 1 2 a 0 t Fn 
[2, 3-g] ^fV+;UX 2-^>iP)l 

-4 a a- (3-t Fn^>7xn;W -8-^oqe- 

1, 2, 3, 4, 4a, 5, 12, 12a0-***b 
FD-*yMJ/ [2, 3-g] -fy*/U>, 2- (2 
-7xz;i/XfW -4 a a- (3-fcFn^>7x- 
;W 2, 3, 4, 4a, 5, 12, 
12a]3-^^bFP-*/'J; [2, 3-g] -fy 
*/»JX 2-7U;i/-4aa- (3-kFD^>7x 
n;W -8-^D^E-l, 2, 3, 4, 4 a, 5, 1 

2, 1 2afi-t?^t FD-*/Uy [ 2> 3-g] 
-fV*yU>* 2-->^nynbr;P^^;V-4 aa- 

(3-kKD^>7xZJ» -8-pCh+^-l, 2, 

3, 4, 4a, 5, 12, 1 2 a 0 t Fn-* 

/uy [2, 3-g] >rv+;'jx 2-^>^;v-4 

a a - (3 -fc Hn^y7xz;l/) -8-^h*->- 
1, 2, 3, 4, 4a, 5, 12, 12aj3-t^^h 

fd-*/u/ [2, 3-g] >ry*/ux 2- (2 
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-7x^JHf;W -4 a a- (3-kFP+y7xZ 
JW -8-* h + 1. 2, 3, 4, 4a, 5, 1 
2, 1 2 a0-*£*t FD-+/U7 [2, 3-g] 
<V*;UX 2-7U;i/-4aa- (3-fcFn*v 
7x'JW -8-*F*v-l, 2, 3, 4, 4a, 
5, 12, 1 2 a0-***fc:FD-*/U/ [2, 3 
-g]-fy*/U>, 2-y?ayne;M^-4a 
a- (3-tHD+y7x-W -8, 

1, 2, 3, 4, 4a, 5, 12, 12aJ3-t?^t 
20 FD-*/»J/ [2, 3-g] -fV*/U>, 2-^> 

yJh4aa- (3 - b Fn^v7x-JW -8, 9- 
S?^**-l f 2, 3, 4, 4 a, 5, 12, 1 2 a 0 
-***kFD-*yMJy [2, 3-gWy*/U 
X 2- (2-7x^X^0 -4aa- (3-tF 
D+y7x-JW -8, 9-^^?;i^-l, 2, 3, 

4, 4a, 5, 12, 1 2 a 0 t Fn-*/ U 
y [2, 3-g]-fy*yU>% 2-7UA-4aa- 

(3-t Fn*^:7x-;W -8, 9-^*^-1. 

2, 3, 4, 4a, 5, 12, 12a0-***tFn 
20 -+yU/ [2, 3-g]<WJX 2-^n:/ 

nfcf;M?;i^-4aa- (3-tFD*i/7xr;W - 
8, 9-^^D^-l, 2, 3, 4, 4a, 5, 12, 
1 2a0-***tFD-*>>Uy [2, 3-gWy 
+ 2-^>yJ^4aa- (3-kFn^>7 

x-;W -8, 9-^y^n^-i, 2, 3, 4, 4a, 

5, 12, 12ajS-*^^tFD-*yyy [2, 3 

-g] >fy*/ux 2- (2-7x^x^;» -4 

ac- (3-tFD*y7x-i» -8, 9-v>7n* 
-1. 2, 3, 4, 4a, 5, 12, 12aj3-^^ 

30 tFn-*/u; [2, 3-g]*fy*/y>* 2-7 
a a- (3-k Fn^v7xn;W -8, 9- 
S^CHE-l, 2, 3, 4, 4a, 5, 12, 12a0 

-t?^tFD-+y»j; [2, 3-gWy*/u 
X 2-^*n:/nb!;M^-4aa- (3-tFn 
*y7xr;W -8, h*x- 1, 2, 3, 

4, 4a, 5, 12, 1 2 a 0 t FD-3V U 
y [2, 3-g] -fy*/U>, 2-^>i>;],-4 aa 
- (3-tHo*y7x-JW -8, 9-^* F**>- 
1, 2, 3, 4, 4a, 5, 12, 12a]3-t^^k 

40 Fn-*/u/ [2, 3-g] -ry+yux 2- (2 

-7I-JHWW -4aa- (3-tHD*y7xr 
;W -8, 9-^^F + x-l, 2, 3, 4, 4 a, 

5, 12, 1 2a0-***tFD-*/U/ [2, 3 
-g] -fy^/UX 2-7UJV-4aa- (3-tF 
D+y7x-;W -8, 9-S^F+v-l, 2, 3, 
4, 4a, 5, 12, 1 2 a 0 t FD-*/ U 

/ [2, 3-g] -fy*yu>, 2-y^o^ne;M 

fJh4aa- (3-kHD+y7x-;M -8-^D 
D-9-^n^B-l, 2, 3, 4, 4a, 5, 12, 1 
50 2 aj3-t^?tFn-+;u; [2, 3-g] -ry* 
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Z'JX 2-^>>Ml/-4aa- (3 — k FD+y7i 
— ;W -8-?DD-9-?D€-l, 2. 3, 4, 4 
a. 5. 12, 12aJ-*jf*tHD-*/U; 

[2, 3-g] <y+;u>. 2- (2-7x-;ux? 

;W -4 a a- (3 -k Hn*->7xXJW -8-{/n 
a-9-Zfa^-l, 2, 3. 4, 4a, 5, 12, 1 
2 a/3-^f ^tHn-^yjy [2, 3-g] -TV* 
/'JX 2-7U;l/-4ao- (3-tHD*->7i= 
;W - 8-?nn-9-7D€-l, 2, 3. 4. 4 
a. 5, 12, 1 2 a 0 -^i^k Kn-*/ijy 

[2, 3-g] -fV*/U»6«#6n-&. 

[0 10 9] ##«3 

2- (2, 2, 2- h'j^nnxh+->*Jl/#r:;W - 
4a- (3-)lh + ->7irjW -6-7-feh+->- 
2, 3, 4, 4a, 5. 6, 7, 8 k FCK7 
*/U> 1 3 

[0 110] 

Wt2 2] 



62 



cuc^o 



o 

A 



* (3 ^v7x^j» -6-7i:h*v-2, 3, 
4, 4a, 5, 6, 7, 8-***tKn>fy*yu> 
(19. 5g)£l, 2-^DDX^> (100m 
1) iCSS^l/fciES'V ynh>X#>^ (6. 6 
g) SrHDAfc. 01CT, 2, 2, 2-HJ£nnx^ 
?UD*JWh (12. 8ml) «TFU sen* 
■9-X^>^a>^iaiC#SbTl 5«rfWStt#L^ * 
8£«jEEg3cLfc«, X-^;P (4 0 0ml) 
1N8« (1 5 0ml X 2) , fflfn£&* (1 0 0m 

io i) Tft^Lfco ^u*y;W7A^ovh 

(^^□A+t>/ftiXf;k=10 : l->5 : 1) T 
«fiUTg)S^« (6ffi7-feh*v8£*5) 2 1. 2 
g (7 2X) 

[o 1 1 23 -mmtsnft6&7±b*i'mft*ti 

[0 113] KffittJ^ (6a71rh^>#) 
IR (ScRifc) cur 1 : 3024, 1717, 1415, 1255, 1216, 758 
NMR (CDC 13, 400MHz) 6 :1. 3K3H, d, J=4. 8Bz), 1. 57-1. 65 
(2H, m) , 1. 75-1. 86 (2K, m) , 1. 98-2. 06 (1H, m) , 2. 14-2. 23(1 
20 B, a) 2. 63-2. 74(1H, a) , 2. 77-2. 88(lfl, m) , 3. 08 (1H, d, J=l 
5. lBz), 3. 80 (3H, s) , 3. 82-3. 89 (IB, m), 4. 67-4. 85(2H, 
n) , 4, 98 (IB, s) , 6. 70 (IB, dd, J =6. 3, 2. OBz) , 6. 80 (IB, dd, 
J=2. 5, 1. 9Bz) , 6. 85 (IB, d, J=7. 8Bz) , 7. 01 (1H, d, J=7. 8B 
z),7.22(lB,t,J=7.8Bz) 
Mass(EI):475 (M* ) 



11 

[0 1 1 1] Tfrly&m&T, 2-*7)V-4a-* 

MiMm^ZX^hJV: C2iH»40s NCls tLTOftRte 475.0720 

$mm 475.0716 

( 6 0 7"fe h *->#) & (3B, s) , 3. 85-3. 95 (IB, m) , 4. 54-4. 61 (IB, m) , 4. 70-4. 88 

IR («0K&) CUT 1 : 2954, 1725, 1410, 1251, 1141, 1046, 754 30 (2B,m),6.77(lH, dd, J=7.8, 2.4Hz),6.91-€.95(2B,n0, 6.9 
NMR(CDC13,400MBz) 6 : 1.39-1. 53(2B.id),1. 83-2.09(3E, 8(lB,d, J=9.3Hz),7.27(lB. U= 7.8Bz) 
m), 2. 02 (3B, s), 2. 25-2. 30 (2E, m), 2. 83-3. 07 (2B, m) , 3. 82^ Mass (EI) :475(T ) 

CaiH 2 4 0 5 NCla £ LTOffJMt 475.0720 

^jfflfi 475.0718 o 



mm 4 

2- (2, 2, 2-h'J^ODXh*i/M*-JW - 
4 a a- (3-^h*y7i-JW -6-7ilh*'>- 
8 afl-tKn^-l, 2, 3, 4, 4 a, 5, 6, 
7, 8, 8 a-xh^tHD>fV+/U> 14 

[0 114] 

Ut2 3] 



14 



iAc 



OMe 



[0 115] 7;Hf>»H&T, 2- (2, 2, 2-h 
y^DDih+^Mrjl,) -4a- (3-*M^> 



7irW -6-7-fch^y-2, 3, 4, 4a, 5, 
6, 7, 8-:t->7*kFcK7*y <J> (1 6. 5g) 
SSfc*? 1 !^ (2 0 0ml) K8*L0tl:ftiL 
1t. m-*nni§*J&#» (8. 6g) SriDA, 

ti. sfcwsfcstffc. &t*&3£u #6ttfcH» 

[0 116] ±Efi»«>£im (15 0ml) fcjgfr 
U 0 , ClC?&391U&tC5t*5Rfl:^'>3R^hU'7AS 
>PLr)z>lBZfz. ^Slc#Sbl 5#Kj£3-&fc. »» 
SWEETS* U «afO«K**^- h U >>A*j8« (3 0 
0ml) aim*.* imx^» (2 0 0m IX 3) Ttttti 
Lit. IttMJfAT^, «fit*S*b->'J*y 
A*7i»>o?h (^nn*;PA) -?miLX9&fc& 

to (6fit7-feh*^Ji^«!) 10. 8g (6 3%) 
50 It. 
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[0 117] IR mm) cr l : 3462, 2958, 1715, 1605,1 
582,1437,1249,1033,758 

NMR(CDCI3, 90MHz) 6 :1. 55-1. 65(2H, n), 1. 65-1.85(2H, 
m) , 1. 92 (3H, s) , 1. 97-2. 18 (2H, m) , 2. 20-2. 57 (3H. n) , 3. 50 
(1H, t, J=7. 8Hz) , 3. 79(3H, s), 3. 80-3. 95(2H, n), 4. 78(2 
H, d, J=6. 5Ez) , 6. 68-6. 84(2H, m) , 6. 92-7. 25 (2H, n) 
Hass(EI):493( M* ) . 

[0118] &%ms 

2-^W-4aa- (3-^h^>7xr;W -6, 
8a/l-?tHD*5/-l, 2, 3, 4, 4a, 5, 
6, 7, 8, 8 a— rh9fcFn*fy*/U>l 5 

[0 119] 

Wfc2 4] 

OH 



ox 

^OMe 



OH 



15 

[0 12 0] 7^=r>£H&T> 2- (2, 2. 2-h 
'Ji'DDlh+^W-^) -4 a a- (3-*h* 
->7xz:JW -6-7-feh*->-8 a/3-k Hd*->- 
1. 2, 3, 4. 4a, 5. 6, 7, 8, 8a-T"h9 
tKD-fV+/'J> (1. 5g) Sjfc*THF (20m 
1) 7ii*tt:7)V3.=.VJ*V7-VJ> (0. 3 5 

g) £fln*fc. 3 0»S«:S-&fc«, 0*C»C» 

#tttC&o&<hC3T*nnifr;|,.k (2 0ml) Sin*. 

i/UAWWJAJnYh (i?nD*;WA-»7>tnT 
fflft* n D*JVA-> 5 % * 9 / -;V/7 >*-7fift ? 
□ D*;l,A) TJ«*U SHfc^ttO. 6 3 g (7 1 
%, 6-kPD*5'B64fe) fcfcfc. 
[0 12 1] IR(KBr)cm " l :3412. 1599. 1493, 1236. 1071, 
893,795.723,640 
Mass(BI):291( M* ) . 

[0122] &mme 

2 -*<?)],- 4 & a- (3-> h*->7xrJW -6- 
*+y-8afl-tHD*->-l, 2. 3, 4. 4a. 
5, 6, 7, 8, 8a-rh7tFD-fy+y"J> J_ 
6. 

[0 12 3] 
Wb2 5] 



64 
OH 



lfi 

[0 12 4] 7;U:f>#H»T, **if 'J;^o'J p 
(0. 1 9ml) fciljjattft:.*?^ (1 2ml) Cft 
i0 *>U -5 5tIfc?&3iIUfc. DMSOfcJgfb*? 1 !^ 
(1. 5ml) KI8*>l,fctt$«>o<QiSTU ft£ 
&T2*HJi#l,&. 2-^)1-4 & a- (3-;*h* 
■>7iz;» -6, 8a/3-v>tFn*->-l, 2, 
3. 4, 4a, 5. 6, 7. 8, 8a-rh7tFD-f 

v*yy> (o. 5g) &i&ik**u> (2m n ic* 

*>lfcftS«TU ifcSMK (J6ft^fl/>. 2ml) 
taxft. -5 5t:T3 O^NttfL&iCSTMJX?^ 
75 > (1. 2ml) SfiST#ai,fc, *SS 

* (2 0ml) SinAT#*U *B£JSfc*^U> 
^ (1 2m 1 X 2) T3 SlCfflmLfc. 

fifDftlfi* (1 0ml) T?iSfc#U -> 
•J^y^^Ai'nTh (^nn*^A— 29gj^^y- 
;u/^dd*:;I/A— 5*^^y-;p/^nn*;i/A) r 
««U *Sfc£«&0. 4 5g (9 IX) n- 
M^/IHSx^hkOWBaUBiftO. 3 8g (7 
7X> mp 9 6-9 7*0 

[0 12 5] IR(KBr)cm -1:3406.2944,1711,1605,1578. 
1452. 1257. 1114. 1038. 895, 774. 708 
NMR(CDC1 3, 400MHz) 6 :1.85-1.93(2H,n),2.15-2.32(3H, 
30 m),2.33(3H,s), 2.39-2.46, 2.55(2H, t. J=ll. 0Hz) , 2. 62- 
2. 66 (1H. a) , 2. 77 (1H. d. 1=11. 0 Hz) , 2. 79-2. 86(2H. m) , 
3. 13 (1H. d, J=14. 6Hz) , 3. 78 (3H, s) , 6. 72 (1H. dd, J=7.4. 3. 
0Hz) , 6. 96-6. 97 (2H. n) , 7. 21 (1H, t , J=8. 5Hz) 
Mass(EI):289( M* ) . 

[o 126] sasm 2 

2-*5^-4 aa- (3 h*->7x-JW -12 
aJS-t Hn*->- 1, 2, 3. 4, 4 a, 5, 12, 
1 2 a-#**fcKn-*y»jy [2. 3-gWV* 
/<J> J_l 
40 [0127] 
Mb2 6] 



Me 



OH 





OMe 
12 

[0 12 8] 7;i/J>»HaT» 2-Wl/-4ao- 
50 (3-^h+->7iZJW -6-:**7-8 a/3-kF 



-€83— 



(34) 

65 

D*S/-1, 2, 3. 4, 4a, 5. 6, 7, 8. 8a 

-fh7tPD-fy+;u> (loo. 9mg) im* 

(3ml) fc**U o-T$;i>X7)V 
rtH (1 7 0mg) , *9>Wfr>WL (5 6. 6u 
1) *«*fc. 10 0t;T2l9IBE£;*tf, SSSTj* 
tfbfco ffifc#K***FUW> (15ml) fc&tf, 
*nn*JW> (1 0ml X2) Ttttti, 

(1 0ml) am 

-^/^dpwa) t«»lt, se^wi i6. io 

3mg (8 9%) 

[0 12 9] IR mm&) cd '1:3340,2941,1604,158 
0..1430, 1235, 1039,874,750 

NMR (CDC 13, 400MHz) 6 :2.18(lH,d, J=14.1Hz),2.30(3H, 
s) , 2. 33-2. 41 (3H, n) , 2. 46- 2. 50 (lfl, m) , 2. 85 (2H, Q. J=l 

0. 1Hz) , 2. 95-2. 99 (2H, o) , 3. 33 (1H, d, J=17. 5Hz) , 3. 40(1 
H, d, J=17. 1Hz) , 3. 60 (3H, s) , 3. 70 (lfl, d. 1=17. 1Hz) , 6. 61 
-6. 63(1H, m), 7. 01-7. 06(3H, m) , 7. 41 (IB, t, J=7. 9Hz), 7. 5 
5 (1H, t , J=6. 6Hz) , 7. 66 (1H, d, J=8. 3Hz) 7. 80 (IE, s) , 7. 93 
(lfl,d,J=8.3Hz) 20 
Mass(EI):374( M* ) c 

[0 13 0] BWfcl/T, 2-7^/^>X7;Vxt F 
Ottfr 0IC2 -7^y- 4 -**JK>;C7**fc F, 

2-757-4 -:/^;w<>X7Jio s fc F, 2-75/ 

- 4 -^D^>X7^Tt F, 2-7^/-4-;<F 
*v"S>X7;i'xfc F, 2 -7^/-4, 5-i?*^ 
<>Xr;i/fkK 2-757-4, 5-x^n^> 
X7;VxtF, 2-75 7-4, 5-^h*->^>X 
7JVft F, 2-757-4-^DD-5-^n^> 
X7;VxfcFS:ffl^-5<i:-5-n^ f n2-^5 1 ;i/-4aa- 
(3-* F*->7xr:jW -8-*^-l 2 a j3-t 
HD+y- 1, 2, 3. 4, 4a, 5, 12. 12a- 

*99t*u-*tj\)/ [2, 3-g] -yv*/u>, 

2- W-4aa- (3-^h^>7xz;W -8- 
^JP-l 2 2, 3, 4, 4 
a, 5, 12, 12a-t^^tHD-*/U; [2, 

3- g] -fV*yU>, 2-^-4aa- (3-* 
h+i/7x-;M -8-^n^E-12a/3-tFD*v 
-1, 2, 3, 4, 4a, 5, 12, 12a-t>?t 
FD- + /L)/ [2, 3-g] -fV4v/U>. 2-*^ 40 
;i/-4aa- (3-^F*$/7x-;W -8-*M^ 
-12afl-kFn*S/-l. 2, 3, 4, 4a, 5, 
12, 12a-^?fcHD-*;u; [2, 3-g] 
-fV*/U>, 2-^l/-4aa- (3-7 S+y7 
xn;W -8, 2a/3-fcFn*x- 

1, 2, 3, 4, 4a, 5, 12, 12a-t^tK 
□-*/U/ [2, 3-gW7*/U>, 2-*?JP 
-4 a a- (3-^h*y7xr;W -8, 9-^D 

1 2 a 0- fc Fn + v- 1, 2, 3, 4, 4 a, 

7U*#*T CmHmNi Oi -2CHa 
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5, 12, 12a-t??kHD-*yijy [2, 3- 
g] -Y7*/U>, 2-^W-4aa- (3-/F+ 
y7ir;|/) -8, 9-^ ^>-l2ae-tHD 
*5"-l. 2, 3, 4, 4a, 5, 12, 12a-t^ 
^kFD-*/Uy [2, 3-g]-fy+/U>, 2- 
^-4aa- (3-><F+5/7x-;W 
n-9-^n^-i 2 aj3-fcFn*S/-i, 2, 3, 
4, 4a, 5, 12, 12a-t^fcHD-*;u; 

[2, 3-g] -f 7*/U>#flsttS. 

[0 13 1] gJB«l 3 

2 -*3MI/-4 a a- (3-tHn+y7x-jW -1 
2 a/3-k FD*5/- l f 2, 3, 4, 4 a, 5, 1 
2, 12a-^^kFD-*yij; [2, 3-g]-f 
V*/U> 18 



[0132] 
Mb2 7] 




lfl 

[0 13 3] 7;P^>»fflaT, 2-^-4aa- 
(3-^h + y7xr;W -12aj?-tHDty- 
1, 2, 3, 4, 4a, 5, 12, 12a-t^^tH 
D-*/Uy [2, 3-g] "fV*y>y> (86. lm 
g) (lml), 4 8%£<fc***8iK (lm 

1) £Jga>U 1 0 0t:T5^WS«S-&^« 
»K&S*l/fiSi^»**^FU^A*«* (10m 
1) >run*)\,2>/x*;-)l (3/1, 1 

5ml x 2) TfflWU *fc£W«S£ffi?a£Jfi;K (1 
0ml) fcttLPStf^DD*;!^ 
/X*y-;V (3/1, 2 0ml) IcSfrLfco -t^lC 
**>X^*>R (3 1. 3m 1) £»I;L, 
U *^JU^DTh (t7rry^LH2 0, 

TBffc$1tgS^*(D^^>X;W*>ttifi5 5. 2m 
g (5 3%, mp>2 5 0«C ; 1 8 5 <C £ 

fi) zm&Lit. 

[0 13 4] IRttBr)cm " l : 3040. 2928, 1615, 1580, 1492, 
1420,1263,1150,783.742 

NMR(DMS0-d6, 400fflz) 6 :2. 09-2. 15(lH,m), 2. 24(3H, s), 
2. 3-2. 35(3H, n) , 2. 40-2. 45(1H, m) , 2. 73-2. 78(2H, m), 2. 9 
0-2. 94 (2E, a) , 3. 30(lHd, J=17. 3Hz) , 3. 35 (1H, d, J=17. OH 
z) , 3. 70 (1H. d, J=17. 0Hz) , 6. 41-6. 47 (1H, m) , 7. 90-7. 01(3 
H, n) , 7. 44 (IB, t, J=7. 5Ez). 7. 59 (lfl, t, J=6. 8Hz) , 7. 75(1 
H, d. 1=8. 3Hz) 7. 81 ( lfl, d, J=8. 3flz) , 7. 98 (IB. s) 
Mass (FAB): 361 (NT 
SO. H-Hi OthXO 
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C H N 
H-JM 52.62 6.01 4.91 
mfM 52.48 6.22 5.08 
[0 13 6] W«Kl/C, 2-^-4ao- (3- 
^h*->7x-;W -12aJ5-kHD*->-l, 2, 
3. 4, 4a, .5, 12, 1 2 a k FB-*y 
U/ C2, 3-g] -f y^/UXDttbO^-;*^ 
-4 a a- (3 -y h+->7i-W -8-.*3\JP- 1 
2 afl- k Fn*->- 1, 2, 3. 4. 4 a. 5, 1 

2, 1 2 a-^^kHo-^/y; [2, 3-g]-f 
V*/'J>. 2-^?Jl^-4aa- (3-*h*->7x 
=*> -8-7?)V-l 2 aj3-kFn*->-l, 2, 

3, 4, 4a, 5, 12, 12a-^^tHD-+; 

[2. 3-g]-fV*/y>. 2-^f;P-4aa 

- (3->h+y7x^JW -8-^nt-l 2 a/5- 
bHn*->-l, 2, 3. 4. 4a, 5, 12. 12a 
-si-^t Fn-*yy/ [2, 3-g] -fy*/U 

>, 2-W-4aa- (3-* h*->7iZJM - 
8-^h + v'-12a0-tHD + i'-l, 2, 3, 

4, 4a, 5. 12, 1 2 a-*f *kFn-*/'J/ 
[2, 3-g] -fV + yj>. 2-W-4aa- 
(3-* b*~>7x.-)V) -8. 9-^;p-12a 

/3-fcFD*->- 1, 2, 3. 4, 4a, 5, 12, 1 
2a-t^?tHn-+y'j; [2. 3-g] 'TV*/ 
U>, 2-jtfiH4aa- (3 F*->7x-;l/) 
-8. 9-^Dt-12aj5-tKD^>-l, 2, 
3, 4, 4 a. 5, 12. 1 2 a -***k Fd-*/ 
U7 [2, 3-g] -fy*/'J>, 2-^-4aii 

- (3-* h+y7i^;W -8. 9 -V* 1 
2 a/3-k Hn+->- 1. 2, 3, 4. 4 a. 5. 1 

2. 12a-^^kHn-+yj; [2, 3-g] -f 
V*/'J>. 2-*?Ml/-4aa- (3-*h*->7x 
rJW -8-?DD-9-7*D : E-l2a5-tHn+ 

2, 3, 4, 4 a, 5, 12, 12a-m 

kFn-^r/gy [2, 3-g] -fy*/y>«fflv>* 
t-tn-en2-^^-4aa- (3-tKD^7x 
-)W -8-^fA-12afl-tHD*'>-l, 2, 

3. 4. 4 a. 5. 12. 1 2 a-mtHD-*; 
•J/ [2, 3-g]-fV+;U>. 2-^-4aa 

- (3-kHD*->7z=;W -8-7 , f;P-12a8 
-tHB^-l, 2, 3. 4, 4a, 5. 12, 12 

a-^^tHD-tyu/ [2, 3-g] -ry*/u 

>. 2-^W-4aa- (3 - k FD*->7x=.;W 
-8-7"Dt-12a|J-tHD*i'-l, 2, 3. 

4. 4a. 5. 12, 12a-*??tl«n-*y'jy 
[2, 3-g] <fV«*/»J>, 2-^fJk4a«- 
(3-tHn*->7iZJW -8-*h*->-l 2 a 15 

-tFn+->-l. 2, 3, 4, 4a, 5, 12, 12 
a-^^bFn-^yiJ/ [2, 3-g] -fV*/U 
>. 2-/f^-4ao- (3-tHn+i/7i=« 
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S 
11.24 
11.53 . 

-8. 9-V*?-)l>-l 2a/3-k FD*«>-1, 2, 

3, 4, 4a. 5. 12. 1 2 a -*£*k Fn-*/ 
'J/ [2, 3-g] -fy*7'J>, 2->W-4a« 
- (3-tFo+->7i=W -8, 9-x7Dt- 1 
2 a/3-fcFn*^- 1, 2, 3, 4. 4 a, 5. 1 

2. 1 2 a-t^^tHO-*/>jy [2, 3-g] -f 
JO y*;UX 2-^?Jl.-4aa- (3-tFn*->7 

x-JlO -8, 9-^N+y-12aj3-tl«a+-> 
-1, 2, 3, 4, 4a, 5. 12, 12a-t^t 
FD-+7U/ [2, 3-g] -fWJX 2-*? 
)V-4&a- (3-tHD^>7i-;W -8-^nn 
-9-7"Dt-12a|3-tHD + i'-l, 2, 3, 

4, 4a, 5. 12, 1 2 a -*4^k Fn-*/ U / 

[2, 3-g] *y#/y>#i»en«. 

[0 13 6] #*«7 

2-i/?n:/nk\>l^^-4 a a- (3-*h*->7 
a? -6-t*V-8a8-tl«P*->-l, 2, 

3, 4, 4a. 5. 6. 7, 8. 8a-rh7kKD-f 
y*/>J> 1 9 

[0 13 7] 
Mfc2 8] 




IS 



[0 13 8] 7»=f>»B«T, 2- (2, 2. 2-F 
V 2 nuxt**/* -4 a a- (3-*F* 

•>7i=;W -6-7-feh*S'-8 a/3-kFn*->- 
1. 2, 3. 4, 4a. 5. 6, 7. 8, 8a-f-h9 
kFn-fy*yy> (2. 04g) £B» (50ml) 

KjglfcU (2. 7 0g) SJO^fc. ifflfiS 

*SafiT4I^IB!«#bfc«. •k^'f FSilDTitjSL' 

(5 0ml) SJn*.. ?DD*M (5 0ml 
X3) Tttta, fifPfttt* (5 0ml) TtfcSH^fc. £ 
«*U ->U*y;u*5A^DvF (*an#» 
A-»5X;**/-*,O'>*=7i^*nn#;w0 r 
ftKU N-/;W* (6<£7-fcK*i'iB-&«J) 0. 9 5 
g (7 2%. Mass(BI):319( M+) ) 
[0 13 9] 7*:*>»B&T, ±BN-/;H£ (0. 
6 8g) £**l. 2-^?nni?> (15ml) \z 
J6*»U yDh>X#>^ (0. 4 6g) , J^n;/n 
50 /^>#;t/#n;i^ny F (0. 2 9ml) fcflnAfc. * 
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«£«ES3cL. X— (2 0ml) SJDit, INifi 
m (2 0ml) . ffifflftSMc (1 Oml) TttitUxfc. 

ft (S1XS 9 1%. Mass(EI):387( M* ) ) „ 

[0140] 7M>xm%T, ±e«MK»£, h*t 

HF (2 0ml) \zm*b0X>T**fc7)m-Vl>.V 
(0. 2 4g) SJnAfc. 0*CT2I$W, SfiT 
ll$fBIEJ£3-&;/i:«> flftnyfeMfcfclgift (5ml) 
&0>?<K) ttaZtt. 9DD*M (5 0ml) SJD 

JtX«8 5%. Mass (EI): 331 (M* ) ) . 

Coi4i] 7;v^>»aaT, tf+ify^nu h 

(0. 15ml) g«6*l<t^l'>(10ml) 1:8 
*>U -5 srfcftUH/fc. DMSO (0. 24ml) 
*%.iS&fc*1-V> (1ml) KJ6jM,fc*£#o<0 
tiTU -5 SXir 2 *£IC±Bilfltt 
m**k*m\L*?-V> (2ml) CJg^L&fcSrill*.. * 

[0 14 3] Efl&fcLT, '>i;wfUA>ij)V^-)U!f 

^^-4aor- (3-^h*->7iZ;W -6-* 
*V-8a|5-tHD^-l, 2, 3, 4, 4a. 
5. 6, 7, 8, 8a-f h7tHP-fV+y'JX 2 
- (2-7XZJH3M1/) -4 a a- (3 h*->7 
x-JL-) -6-t*V-8afl-tHP+y-l, 2, 
3, 4, 4a, 5, 6, 7, 8, 8a-f h7tl«n>f 
y+y'JX 2-7'Jf-4aa- (3-^h*v-7x 
~M -6-t*V-8aS-kHn*->-l, 2, 
3, 4, 4a. 5, 6, 7. 8, 8a— rh^fcFcK 

[0144] §yg«H)14 

2- >^d7ni;;Wf;P-4aa- (3-^h*^7 
i=W - 1 2 a jS-kHD+v—1. 2. 3. 4, 4 
a. 5, 12. 12a-^^tHD-*y'J/ [2. 

3- g] 'T7*yU> 2 0 
[0 14 5] 
Hb2 9] 

OH 




2fl 

[0 146] 7;i/^f>»fflaT> 2-^^D^Dlf;M 
-8a8-kHD*->-l, 2, 3, 4, 4a, 5, 



(36) ftH¥4-2 7 52 8 8 

(2ml) fcJO**:. -5 5t:T3 0#KJ&2l*fc 
HJX3^75> (1. 0 9ml) £JD*. SSlC 
#fibfcc *S* (1 5ml) *10AT#JSU *»£ 
Eft*? 1 ^ (1 Oml) MtottG 
mm** fifafttt* (l Oml) Tftm «g 

;-V^DD*M) Ttt»LTg«fc£ft0. 4 8 
g (3&PB6 8K) 

[0 14 2] IR (*R&) cn-l:3404, 2940, 1711, 1605,1 
10 582,1493.1429.1241,1038,897,756 

NMR(CDC13, 400MHz) d :0. U(2H,d, J=5.9Hz), 0, 50-0. 55 
(2H, m) , 0. 81-0. 89 (1H, m) , 1. 86-1. 90 (2E, o) , 2. 25-2. 28(2 
H, m) , 2. 32-2. 37 (3H, m) , 2. 39-2. 46 (1H. a) , 2. 53 (1H, d, J=l 
4. 3Hz), 2. 75-2. 87 (4H, m), 3. 14(1H. d, J=14. 3Hz) , 3. 77(3 
H, s) , 6. 70-6. 72 (1H, n) . 6. 97-6. 98<2H, n) , 7. 20(1H, t. J= 
8.8Hz) 

Mass(EI):329( M + ) 

i KtVXWmm 329.1991 

mm% 329.1955 . 

6, 7, 8, 8a-fh7kHD^y+yg> (14 

7, 2mg) £*S*X*/-;i< (5ml) fc**U o 
-7A;^>X7^TkH (2 12. 4mg) , 
7s)V^>m (7 3. 5m 1) £110**:. 10 0t:T5^ 

A (1 5ml) fc*W\ ^OD*M (1 5ml X 2) 
T«m, (15ml) Tffi 

dd*;wa— 2«^^/-;i//^DD3f;;UA— 5%><^ 
50 y-;k/^DD^A) T?»»IT, SSfc§«ii 6 
9. 2mg (9U) *Wt. 

[0 14 7] IR (Xmm cnr 1 : 3388, 2938, 1605. 1580,1 
493, 1433, 1241, 1042, 878, 758 

NMR(CDC1 3, 400MHz) <5 :0. 12(2H, d, J=6. 1Hz), 0. 53-0. 57 
(2H, n) , 0. 85-0. 92 (1H, m) , 2. 18(1H, d, J=14. 1Hz) , 2. 33-2. 
41 (2H, n) , 2. 40 (IE, d, J =6. 7 Hz) , 2. 49-2. 55 (1H, m) , 2. 86 
(2H. a, J=9. 7Hz) , 2. 97-3. 01 (2H, m) , 3. 35 (1H. d. J=17. 7Hz) 
3. 42 (1H, d, J=17. lfiz), 3. 63(3H, s)3. 71 (1H, d, J=17. 1Hz), 
6. 61-6. 64 (1H, m), 7. 03-7. 08 (3H, m), 7. 41 (1H, t, J=8. OH 
40 z) , 7. 57 (lfl, t , J=6. 7Hz) , 7. 67 (1H. d, J=8. 5Hz) , 7. 81 (1H, 
s),7.95(lH,d,J=8.5Hz) 
Mass(EI):414( M* ) 
[0 14 8] mmzLT2-i'{7U7u&),*?)l-4 
a a- (3-^h^>7x-;W -6-t*V-8aj3 
-tFD*i/-l, 2, 3, 4, 4a, 5, 6, 7, 

8, 8 a-xh7fcHn^V^/U>cDftt)0lC2-^ 
>^-4aa- (3-^h+i/7xz;W -6-** 
7-8ai3-tHD^y-l ( 2. 3, 4, 4a. 5. 
6, 7, 8, 8a-f h7bHD-fV+yUX 2- 

50 (2-7xr;PXW) -4 a a- (3-^h^>7x 
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n;W -6-**7-8 aJ-kHD*}'-l l 2, 
3, 4, 4a, 5, 6, 7, 8, 8a- rh5fcFD>f 
V+/U>, 2-7UJP-4aa- (3-^h^>7i 
-;W -6-**V-8 ajJ-kHD*S/- 1, 2, 
3, 4, 4a, 5, 6, 7, 8, Sa-fh^kFa-f 

y*/ y >*fflvintf-tn-en2 -^>»-4aa- 

(3-^h + ->7x-;W -12ai3-kHD^>- 
1, 2, 3, 4, 4a, 5. 12, 12a-tWkH 

p-+yuy [2, s-g] -rv+yux 2- (2- 

7x^Xf;W -4 a a- (3-* hty7i^W 
-12a]3-kHD^>-l, 2, 3, 4, 4a, 5, 
12, 12a-^?kHD-+/ij; [2, 3-g] 
2-7U^-4aa- (3-^h*->7 
x-;W - 1 2 afl-fc 2, 3, 4. 4 

a, 5, 12, 1 2 a-*^fcHD-*/Uy [2, 
3-g] ^y+;u>^^o 

tO 14 9] *^(^«JrUT, 2-T^/^>X7;i/x 
t Ffcffcb DlC2-7^/ - 4-^fM>X7;i/fk 
F*flV>, 2-v^D^Dtf;M^-4 a a- (3- 
tbJrisyjL-M -6-t*V-8aS-kHD+y 
-1, 2, 3, 4, 4a, 5, 6, 7, 8, 8a-fh 
7kHn^V*yU>> 2-^>»-4ao- (3- 
*b**s7x-)V) -6-**y-8 aj3-kHD^> 
-1, 2, 3, 4, 4a, 5, 6, 7, 8, 8a-fh 
?fcFCKy*/U>, 2- (2-7x^X^W - 
4 a a- (3-^h^>7i-;W -6-t*V-8a 
j3-kHP*^-l, 2, 3, 4, 4a, 5, 6, 7, 
8, 8a-fh7kHD^y*;ux 2-711^-4 

a a- (3 h+y7x-JW -6-;**y-8aj3 
-kFD + '>-l, 2, 3, 4, 4 a, 5, 6, 7, 

8. 8a-^h5tFn^y*yy>£fflv>ntf, «x 

y7x"W -8-;*?;i<- 1 2 afl-l:FD*5/- 

1, 2, 3, 4, 4a, 5, 12, 12a-^^kH 
D-*/U/ [2, 3-g] <y*/U>> 2-^>v 
Jk4aa- (3-^^>7xXj0 -8-*^;W- 
1 2 aj3-t Fn*5/- 1 ( 2, 3, 4, 4a, 5, 1 

2, 12a-^?kHn-*;ijy [2, 3-g] -f 
WJX 2- (2-7xx;PX?\>k) -4aa- 

(3-* h+->7x-JW -8-*^-l 2 aJ3-t 
Fn+^-l, 2, 3, 4, 4a, 5, 12, 12a- 

t^^kHD-+yy; [2, 3-gHv+;ux 

2- 7UJl/-4aa- (3-^h+y7x-JW -8- 

1 2 a 0-fc HD^y- 1, 2, 3, 4, 4 
a, 5, 12, 12a-tmHD-*/Uy [2, 

3- g] ^y*yy>**i»&*i*. 

[0 15 0] EfiStCbT, 2-7^/-4-y^;v^> 
X7;VrkH«ffll\ 2-^D^nkWW-4a 
a- (S-^h^v'y'xXjy) -6-**y-8a0- 
t:FD*i/-l, 2, 3, 4, 4a, 5, 6, 7, 8, 



(37) #W¥4 - 2 7 5 2 8 8 

8a-fh7kKD>TWJX 2-^>yJl/-4a 
a- (3-* h*$/!7xx;y) -6-*+V-8aj3- 
kKD+y'-l, 2, 3, 4, 4a, 5. 6, 7, 8, 

8 a— rh^fcFn-r y*y y>, 2- (2-7xx;v 
X^;W -4 a a- (3-^^y7xr;W -6-* 
*V-8aS-kHDt 3 /-l f 2, 3, 4, 4a, 
5, 6, 7, 8, 8a-fh7kHD>fV*/»JX 2 
-7UJP-4aa- (3 h^>7x-;» -6-* 
*y-8 a fl-fcFD + ^-l, 2, 3, 4, 4a, 
10 5, 6, 7, 8, 8a-fh7kHD^fV+;U>4ffl 

witf, ^nf n 2 - ^^ nya 4 a a - 

(3-* h^y7x-J» 1 2 a j3-k 

Fn*i/-l, 2, 3, 4, 4a, 5, 12, 12a- 

***kFn-*/u/ [2, 3-g] -fy+yux 

2- ^;P-4aa- (3-^b+y7x-;W -8 
-^Jy-12aj3-t:Fn^>-l, 2, 3, 4, 4 
a, 5, 12, 12a-^?kh*D-+/>J7 [2, 

3- g] -f y*yy>, 2- (2-7xx;nf;W - 

4 a a- (3-*F**>7xX;W -8-^-12 
20 aj3-tFn+v-l f 2, 3, 4, 4a, 5, 12, 

i2a-t^^kHD-*yjy [2, 3-g] -fy* 

/ U>, 2-7y;U-4aa- (3 -y h+y7xr 
*) - 8-^-12afl-kHDf/-l ( 2, 
3, 4, 4a, 5, 12, 12a-t^^kFD-+y 

yy [2, 3-g] i-y*/y>jW3£n*o 

[0 15 1] fpJfifcULT, 2-7^y-4-yn^> 
X7;l-xt:F&ffl^ 2-y?DyDkJWfik4a 
a- (3-* h*v7xX;W -6-t*V-8aS- 
kHn+^-l, 2, 3, 4, 4a, 5, 6, 7, 8, 
3? 8a-xF5fcFtKy*yyx 2-^y»-4a 
a- (3-^h^>7x-iM -6-**y-8a/3- 
kHn+i/-l, 2, 3, 4, 4a, 5, 6, 7, 8, 
8a-fh7kKD>fV+;U>> 2- (2-7x-JP 
X?)V) -4 a a- (3-^h*y7x-JW -6-* 
*V-8afl-kHD+y-l, 2, 3, 4, 4a, 
5, 6, 7, 8, 8a-Th7kHP<V*/UX 2 
-7U;l/-4 a a- O-^h+^xZJW -6-* 
*y-8 a]3-fc FU*->-l, 2, 3, 4, 4 a, 
5, 6, 7, 8, 8a-fh9kHD>f7+y>J>&ffi 

4? v>n«> ^n-?n2-^^nyat:;M^-4aa- 

(3-^K+y7x-;W -8-7'Dt-12a8-k 
Fn^iz-l, 2, 3, 4, 4a, 5, 12, 12a- 

t?*kFD-*;u; [2, 3-g] -fy*/yx 

2- ^>/Jk4aa- (3-^h^>7x-;W -8 
-T'U^E- 1 2 afl-tHD^-1, 2, 3, 4, 4 
a, 5, 12, 12a-^?kHP-+yU; [2, 

3- g] -rv+yy>, 2- (2-7x-;yx^;w - 

4ao- (3-^h^>7xr.JW -8-7^-12 
afi-kHn^-l, 2, 3, 4, 4a, 5, 12, 
50 12a-t?^kHD-+/ij; [2, 3-gW7* 
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/UX 2-7UiP-4aa- (3-^h + ->7xr: 
M 2a0-t Hn+y- 1, 2, 

3, 4, 4a, 5. 12, 12a-t^tHD-^ 

uy [2, 3-g] -fv*/u>3W»sn*. 

[0 15 2] EEKLT, 2-7^7-4-^ F*S"S 
>X7;VxbF£/B^ 2-v^D:/nb;M^;V-4 
a a- (3-^hty7iz;M -6-*+V-8afl 
-bHn + ^-l, 2, 3, 4, 4a, 5, 6, 7, 
8, 8a- rh^kFD-rv+yUX 2-^>V)V- 
4 a a- (3-y h^->7x-;W -6-t*V-8a i0 
j3-tFO*i/-l, 2, 3, 4, 4a, 5, 6, 7, 
8, 8a-fh7hb'D>fy^UX 2- (2-7x 
-;Vx?;W -4 a a- (3-^h*^7ir;W -6 
-t+y-SaS-kHD^-l, 2, 3, 4, 4 
a, 5, 6. 7, 8, 8a-fh7bHD^Vt/iJ 
2-7UJP-4 a a- (3-^^>7x-W - 
6-^y-8a^-tHD+i/-l, 2, 3, 4, 4 
a, 5, 6, 7, 8, 8a-fh7bHD>fy*/U> 

a- (3-^h*->7x=W -8-^h^>-12a it? 
fl-kHD+5/-!, 2, 3, 4, 4a, 5, 12, 1 
2a-mtHn-*;u/ [2, 3-g] -fy*y 
UX 2-^>»-4aa- (3-^h^>7xZ 
;W -8-^^>-12a]3-tHD^>-l, 2, 
3, 4, 4a, 5, 12, 12a-t^^tHD-+; 

uy [2, 3-g] <y*;ux 2- (2-7x-;p 

X^;W -4 a a- (3 h^v7x^) -8-* 
h*->-12a3-tHD*2/-l, 2, 3, 4, 4 
a, 5, 12, 1 2 a-:***b FD-*/U/ [2, 
3-g] -f7*/UX 2-7U*-4aa- (3-* 50 
h*^7xr;W -8-^h^->-12ai5-kHn^ 
v-1, 2, 3, 4, 4a, 5, 12, 12a-W 

bFn-^/U/ [2, 3-g] -fv*/u»w»&n 

[0153] RWfcLT, 2-7*7-4, 5-^^^ 

^>X7*xtFft»v^ 2-s/^n^Dbr;^?;i/ 

-4 a a- (3-^h^>7x-;W -6-**7-8 
afl-tFa*'>-l, 2, 3, 4, 4a, 5, 6, 
7, 8, 8 a-fh7tHP^y+/U>, 2 
;V-4aa- (3-^h^>7x-;W -6-**y- 40 
SaJ-kHn^-l, 2, 3, 4, 4a, 5, 6, 
7, 8, 8a-fh7t:HD^y*;iJX 2- (2- 
7x-;VXfJW -4 a a- (3 F+S^xrjW 
-6-t*y-8afi-tHD^>-l, 2, 3, 4, 
4 a, 5, 6, 7, 8, 8 a F 9 b Fn-f V*/ U 
X 2-7U;i/-4 a a- (3-^ h+y7x'W - 
6-**V-8afl-fcFn*5/-l > 2, 3, 4, 4 
a, 5, 6, 7, 8, 8 a h 5 b FcK 7*/ U > 
£jfl^tt«, -t-n^n2-->^nyntf;M^;V-4a 
a- (3-j*h*^:7x-;W -8, 9 5(7 



ftH¥4-2 7 52 8 8 

2afi-kHD*->-l, 2, 3, 4, 4a, 5, 1 

2, 1 2a-*^^bFP-*yUy [2, 3-g]-f 
y*/UX 2-^Jl/-4aa- (3-* F**>7 
x^;W -8, 9-W^-12ai3-tHD^>- 

1, 2, 3, 4, 4a, 5, 12, 12a-*mH 
D-*/Uy [2, 3-g] -fV^/UX 2- (2- 
7x-JPXfj0 -4 a a- (3-^Kv7x-;W 
-8, 9-v*3MI/- 1 2 aU-tHP+y-1, 2, 

3, 4, 4a, 5, 12, 1 2 a-t^^kHD-^y 
U/ [2, 3-g] -fV*/U>, 2-7U;^-4aa 

- (3-* F^v^x-JW -8, 9-^^-12 
ajS-fcFD*^-!, 2. 3, 4, 4 a, 5. 12, 
12a-t^^kH.n-^/U; [2, 3-g] -TV* 

yy>**»sn*o 

[0154] l^ttlCUT, 2-7^7-4. 5-^^D 
*^>X7;UxbF£fflV^ 2~^D^PbW^ 
-4ao- (3-y h^>7x-iW -6-^*7-8 
afi-kHD + ^-1, 2, 3, 4, 4a, 5, 6, 
7, 8, 8a-fh7kHD^y*/UX 2-^>V 
Jh4ao- (3-* h*y7xZ;W -6-^*7- 
8afl-tHD+i/-l, 2, 3, 4, 4a, 5, 6, 
7, 8, 8a-fh7kHD<y*;'JX 2- (2- 
7x.-)VX?)V) -4 act- (3-^h+y7xx;W 
-6-**y-8afl-bFD*5/-l, 2, 3, 4, 
4a, 5, 6, 7, 8, 8 a-rh7k Fn^f 7+/ T J 
>, 2-7U;V-4aa- (3-^ h+->7x-JW - 
6-t*y-8ajS-kHD^>-l f 2, 3, 4, 4 
a, 5, 6, 7, 8, 8 a -x F5b FnK 7*/ U > 

^ffl^na, fnfn2->^D^DbjM^-4a 
a- (3-^h^>7x-;W -8, 1 
2 a/3-b FD*->- 1, 2, 3, 4, 4a, 5, 1 

2, 12a-t^^kHn-+;'j; [2, 3-g]-f 
7*7 UX 2-^>»-4aa- (3-* 
jl-JI) -8, 9-^D€-12a3-kHD^>- 
1, 2, 3, 4, 4a, 5, 12, 12a-*£*bF 

p-+/u; [2, 3-g] <fy*/ux 2- (2- 

7x-WfJW -4 a a- (3-^h^>7x-W 
-8, 9-^^n^E- 1 2 ag-tHo^-l, 2, 

3, 4, 4a, 5, 12, 1 2 a-ti^^kHn-*y 
U7 [2, 3-g] -T7*7UX 2-7'J*-4aa 

- (3-^h*^7x-;W -8, 9-^D^-12 
afi-bFD*^- 1, 2, 3, 4, 4a, 5, 12, 

1 2a-***bFD-*7U7 [2, 3-g] ^7* 

[0 15 5] HStfcLT, 2-7^/-4> 5->>*F 
*S^>X7;VxbF£ffiV^ 2-^P^Pt:Wf 
;P-4aa- (3-^h*'>7x-JW -6-**7- 
8 a/3-bFD+v- 1, 2, 3, 4, 4 a, 5, 6, 
7, 8, 8a-fh7kHP^fy^/ l JX 2-^>5> 
^-4 a a- (3-^h^>7xz;W -6-**7- 
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75 

8aj9-fcFn*v-l, 2, 3, 4, 4 a, 5, 6, 
7, 8, 8a-fh7tHD>fWJX 2- (2- 
7z-Jl/Xf;W -4 a a- (3-* h+^^x-;W 
-6-**y-8aj3-tFn*v-l, 2, 3, 4, 
4a, 5, 6, 7, 8, 8 a-^h^bHD-fy+yU 
X 2-7'JJ^4ac- (3->th^>7x^;W - 
6-**V-8aj3-fcFn*->-l, 2, 3, 4, 4 
a, 5, 6, 7, 8, 8 a h5fc Kn^y^y y> 

£#v>n«> ^ti«en2-i/^D^nbr;M5 l ;i/-4a 

a- (3-^h + ^7xZ;W -8, 9-^h*^>- i0 
1 2 aj3-fc Fn+S/- 1, 2, 3, 4, 4 a, 5, 1 

2, 12a-t^^tHD-+;u; [2, 3-g] -f 
V*/U>, 2-^>S?j],-4aa- (3-*h*z/7 
xx;W -8, 9-^h*^-12aj5-th f n^ 
-1, 2, 3, 4, 4a, 5, 12, 12a-t^k 
FD-+/U/ [2, 3-g] -fV*/U>, 2- (2 
-7xZ;VXf;W -4 a a- (3 h+*>7xZ 
/» -8, 9-^h*->-12aj3-tHD^>- 

1, 2, 3, 4, 4a, 5, 12, 12a-t^tH 

n-*/yy [2, 3-g] >ry*/y>, 2-7»j;p a? 

-4 a a- (3-* h+y7x-;W -8, 9->>*h 
*">-12aJ-tHD+^-l f 2, 3, 4, 4a, 

5, 12, 12a-^^kHD>*;u; [2, 3- 

g] <y*/u>a*#e>ns. 

[0 1 5 6] RWfcLT, 2-75y-4-^DD-5 

-^□^>X7^ftH^K 2— >^nyntf;p 
^Jk4aa- (3-*F*S/:7x;:;W -6-** 
y-8ajS-kFD*5/-l, 2, 3, 4, 4a, 5, 

6, 7, 8, 8a-rh7tHn>fV*/UX 2-^ 
>v;i/-4 a a- (3-^h*y7x-;W -6-** 30 
y-8aj3-bFD*S/-l, 2, 3, 4, 4a, 5, 

6, 7, 8, 8a-fh7tFo<y+/UX 2- 
(2-7xn;WX5 1 ;W -4 a a- (3-^h*i/7x 
- 6-t+V-8aj3-tHD*^-l, 2, 

3, 4, 4a, 5, 6, 7. 8, 8a-fh7kHD^f 
Vt/'JX 2-7U^-4aa- (3-^h+^7x 
x;W -6-**V-8ag-tHD*^-l, 2, 

3, 4, 4a, 5, 6, 7, 8, 8a-fh7tHo^f 

y*yy>*jiifmfcfc *n^n 2 -^n^nt^M 

^-4aa- (3-^h^>7xZ;V) -8-^DD 40 
-9-yD^-12afi-tKD*y-l ( 2, 3, 

4, 4a, 5, 12, 12a-^^tHo-*yijy 
[2, 3-g] -fV*-/U>, 2-^>yJk4aa- 
(3-^h+v7xr;W -8-^DO-9-^D€- 

1 2 a/3-t HD+y- 1, 2, 3, 4, 4 a, 5, 1 

2, 12a^^kHD-+;»j; [2, 3-g] >f 
y*y»j>i 2- (2-7x-;UX^;W -4aa- 

(3-^h*y7xz;W -8-^DU-9-m- 

7G*##rC 3 «HisNa Oi -2CH 5 S( 
C H N S 
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1 2 a/3-fc Fn*v- 1, 2, 3, 4, 4a, 5, 1 
2, 12a-«^tHD-+;Uy [2, 3 -g] -f 
V*yUX 2-7UJ]/-4aa- (3-^^y7x 
-JW -8-^DD-9-^-12afi-tHD+ 
S'-l, 2, 3, 4, 4a, 5, 12, 12a-t?^ 

tKn-+yy/ [2, 3-g] -fv*yy>iW6n 
*• 

[0157] *JfiW15 

2-i/9n7u}£)],**)V-4aa- (3-kHn+y 
7x-;W -1 2 afl-kHD+->-l, 2, 3, 4, 
4a, 5, 12, 12a-t^^kHD-*yj; 

[2, 3-g] -f y*/y> 2 1 

[0 158] 
Hfc3 0J 




21 



[0 15 9] 7^rf>»HaT, 2— >^D^Dtf;M 
^-4 a a- (3-^h*->7xr:;i/) -12aj9- 
kKD^y-1, 2, 3, 4, 4 a, 5, 1 2, 1 2 a 

-***tFn-*/y/ [2, 3-g] -fy*/y> 

(14 1. 5mg) ttmm (1ml) , 4 8XJMbfc* 
(1ml) tcftfrL 1 0 0T;T5PSfBJE£31* 
fc. IHMfc »»*«*Uffl»6t»**±hU^A*» 
t (10ml) £JnA&o ?nnft)),2*/x* ; -)V 
(3/1. 15mlX2)TttfflU *«>fc*r«B&fi 
(1 0ml) Tife#Lfc. ftftfe SlgLBtf 
^DD*WX^;-^ (3/1, 2 0ml) iCjgfr 

tfco *z\z*j?>x)ift>m (3 1. 3ui)&in 

A, SttteBSU *7A^DTh (t7TT7^XL 
H20, **/-J» T*«Lfco fc&tl£, JfittftK 

fifi6 2. 5mg (3 8X, np>2 50t:; 1 7 
03R«fi^«fi) ^85lbL 

[0 16 0] IR(KBr)cm - 1 : 3300, 2920, 1603, 1579, 1490, 
1420, 1240,773,755 

NMR(DMS0-d6, 400MHz) 6 :0. 23-0. 35(2H, m)0. 60-0. 64(2 
H»m),l. 01-1. 09 (1H, n) , 2. 15-2. 20 (U, a) , 2. 39-2. 55(2H, 
m). 2. 60-2. 79(3H, m), 3. 05-3. 18(2H, a), 3. 32-3. 45(2H, 
m) , 3. 63(1H, d, J=16. 5Hz) , 6. 44-6. 50(1H, m) , 6. 94-7. 08(3 
H, m) , 7. 39-7. 43 (1H, in) , 7. 57-7. 63(1H, n) , 7. 64(lfl, d, J= 
8.1Hz), 7.79(lfl,s), 7.92(lH,d,J=8.1Hz) 
Mass (FAB): 401 (M* *fi) 

s H • 0. 5Hi OtUTO 



-€89- 
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55.89 6.20 4.65 10.66 
JgML 55.81 6.25 4.65 10.79 
[0 16 1] WUfcl/r, 2«i/^D^nfcr;M^- 
4 a a- (3 h^y7x-W -12a/3-fcFn 
*~>-l, 2, 3, 4, 4a, 5, 12, 12a-t? 
?kHP-*/U/ [2, 3-g] -f7*y UXDftfc 
OfC, 2-^JP-4aa- (3 h+y7x- 
;W -12aS-tHn*S/-l, 2, 3, 4, 4a, 
5, 12, 1 2 a-*^tFn-*/U/ [2, 3- 

g] <y+/ux 2- (2-7xx;vx^;» -4a 10 

a- (3-* h*y7x-jW -12a3-tHn*y 
-1, 2, 3, 4, 4a, 5, 12, 12a-t^t 

Ha-*yu/ [2, 3-g]>ry*/ux 2-tu 

;k4ao- (3-* h^y7x"JW -1 2 aj3-h 
2, 3, 4, 4a, 5, 12. 12a- 

^^tHD-*;u; [2, 3-g] -fy+yux 
2-^n:/nif;M3 1 ;l/-4aa- (3-;*F*->:7 
xx;l/) -8-^^-12aj3-tFD+y-l, 

2, 3, 4, 4a, 5, 12, 12a-*WtHn- 
*7Uy [2, 3-g]-f7*/UX 2-^>vJW- # 
4 a a- (3-* h+y7x-JW -8-^^-1 2 

a j3-fc: Fn^- 1, 2, 3, 4, 4a, 5, 12, 
12a-t^^kHP-*;U; [2, 3-g] -TV* 
;>JX 2- (2-7xZJHfJW -4acr- (3- 
^h*y7xZJW -8-^^-12aj3-tHD+ 
v-1, 2, 3, 4, 4a, 5, 12, 12a-t^^ 
fcFD-*/'jy [2, 3-gWy*/UX 2-7 
U^-4aa- (3-* h+y7xn;W -8-*^ 
-12aJ5-tHD*->-l, 2, 3, 4, 4a, 5, 
12, 1 2 a-;*?*t FD-3VU/ [2, 3-g] 30 
<V + /UX 2-^^D^ntfJP/^;i/-4 ao- 
(3-* h^y7xrjW -8-^-12afi-t 
Ho*y-l, 2, 3. 4, 4a, 5, 12, 12a- 
*£*t:Fn-*>'U/ [2, 3-g] *fy*/UX 

2- ^y^-4aa- (3-* h^y7x-jM -8 
-7T)V-l 2 a fl-fcFn+v'-l, 2, 3, 4, 4 
a, 5, 12, 12a-t^^tHD-+/Uy [2, 

3- g] <y*;ux 2- (2-7xx;px^;w - 

4 a a- (3->h+y7x-W -8-^;V- 1 2 
a jS-fcFn*^-!, 2, 3, 4. 4a, 5, 12, 40 
12a-t^^fcHD-+/U; [2, 3-g] -TV* 
/UX 2 - 7U;i/- 4 a a- (3-^h*y7x- 
W - 8-^A-12ajJ-tHP*^-l ( 2, 

3, 4, 4 a, 5, 12, 12a-t^^tHD-+y 

u/ [2, 3-g]-fy*/ux 2-i/^n^nbr;i/ 

W-4ao- (3-^h+i^7x-;W -8-^n 
1 2 a j3 -t FD*i/- 1, 2, 3, 4, 4 a, 
5, 12, 12a-t^?tHD-+/U/ [2, 3- 
g] <y*/UX 2-^>^-4aa- (3-*h 
*y7xZJW -8-^D^- 1 2 a5-kHD^y- 50 



&HPF4-2 7 5 28 8 
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1, 2, 3, 4, 4a, 5, 12, 12a-t?^tH 
+ [2, 3-g] -fV*/UX 2- (2- 

7x-^XfJW -4 a a- (3-^h+y7xr;W 
-8-^D^r-l 2 a 0 -fc FD*v- 1, 2, 3, 
4. 4a, 5, 12, 12a-t^^tHD-^U7 
[2, 3-g] *f y*/'JX 2-7U*-4ao- 
(3-* ^y7x-;W -8-7D*- 1 2 a£-h 
HD*5/-1. 2, 3, 4, 4a, 5, 12, 12a- 

t^^kHn-+yu/ t2, 3-g] -fy*/ux 

2-y^DyneWW-4ac- (3-* h+y7 
xXJW - 8 - * h*->- 1 2 a j3-k FD*v- 1, 

2, 3, 4, 4a, 5, 12, 1 2 a fc FD- 
*/U/ [2, 3-g] -fy*/UX 2-^>^- 
4 a a- (3-* h*y7x-iW -8-^h*^-l 
2aS-tHD + y-l, 2, 3, 4, 4a, 5, 1 
2, 1 2a-***fcFD-*yiJ/ [2, 3-g] -f 

2- (2-7x^XfJW -4 a a- 
(3-*F*->7xx;W -8-^^y-12ai3- 
th'O+y-1, 2, 3, 4, 4a, 5, 12, 12a 

-*??tHn-*;u; [2, 3-gWy*/u 

X 2-7U;P-4aa- (3-/h+y7xZJW - 
8-*F*2/-12ajB-fc:Fn*5/-l, 2, 3, 

4, 4a, 5, 12, 12a-t^^bPD-+/U; 

[2, 3-g]-fy*/y>, 2-v'^n^Dbr;Mf 1 

Jk4ac- (3-^h^>7xz;W -8, 9-5?;* 
fJH12aS-fcHa+$/-l, 2, 3, 4, 4a, 

5, 12, 12a-*?>kKD-+;gy [2, 3- 
g] -fy*/UX 2 -^>yjh4ac- (3-*F 
^y7xr;W -8, 9-S?**^-l 2 a/3-fcFD 
*^-l, 2, 3, 4, 4a, 5, 12, 12a-*? 

*tFn-*yyy [2, 3-g] -fy*/ux 2- 

(2-7x-;PX^;W -4aa- (3-^h+y7x 
x;W -8, 9-^^-12aS-kKD+y- 

1, 2, 3, 4, 4a, 5, 12. 12a-*?*fcF 

n-+/u; [2, 3-g] "fy*/ux 2-tu;v 

-4 a a- (3-^h*y7x-;W -8, 
)V- 1 2 a 0 -fc Fn+y- 1, 2, 3, 4, 4 a, 
5, 12, 12a-^?tFD-*/'j; [2, 3- 
g] 'fVt/UX 2->/?D^Dhr;M^;i/-4aa 
- (3-^h + y7x-JW -8, 9-v^D^Er-12 
a/5-hFD+v-l, 2, 3, 4, 4a, 5, 12, 
1 2a-***tFD-*/Dy' [2, 3-g] >fy* 
/UX 2-^>S?;i/-4aa- (3-^h*y7xr 
M -8, 9 -v^D^E- 1 2 a j3-fc FD*v- 1, 

2, 3, 4, 4a, 5, 12, 1 2 a t FD- 
*/yy [2, 3-g] -fV*;U>. 2- (2-7x 
-)V^M -4 a a- (3-* h + v^x-JW - 
8, 9-^D€"12a|3-kFD*y-l, 2, 
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3, 4, 4a, 5. 12, 1 2 a t FD-*y 
U7 [2, 3-g] -fy*y»J>, 2-7'J;P-4aa 

- (3-^h*i/7x-;W -8, 9-^D^-12 
aj3-tHD*y-l, 2, 3, 4. 4a, 5, 12, 
12a-t*^tHD-*;U/ [2, 3-g] -fV* 
yU>, 2-S^n:/nK;lo*?/k-4aa- (3-* 
h+i/7x-JW -8, 9-^h*^-l 2 aj3-t 
FD+v-1, 2, 3, 4, 4a, 5, 12, 12a- 

^^tpp-t/yy [2, 3-g] -fy*yy>, 

2- ^>^-4aa- (3 h + y7xr;W - 
8, 9-S?*F*v'-12aj8-tFD*v-l > 2, 

3, 4, 4a, 5, 12, 1 2 a t FD-*y 
U/ [2, 3-g] -fV*/U>, 2- (2-7x-^ 
X?;W -4 a a- (3-^h^>7x^W -8, 9 
-y^h*y-12a^-hFnty-l, 2, 3, 

4, 4a, 5, 12, 1 2a-*^*tFn-*/U/ 
[2, 3-g]-fV*/UX 2-7'JA-4a«- 
(3-^h^>7x-W -8, 9->?* F*5"- 1 2 

aj8-t Fn*v-1, 2, 3, 4, 4a, 5, 12, 
12a-t^^kHn-*;u; [2, 3-g] -fV* 
/'JX 2-i/>;u7u\i)\,*^)V-4 a a- (3-j* 
h+i/7x-JW -8-^DD-9-^- 1 2 a/3 
-fcFn+^-l. 2, 3, 4, 4a, 5, 12, 12 
a-***fcFD-*yy/ [2, 3-g] -fy+yy 
X 2 -^>^-4aa- (3-^ h^y7x-W 
-8-^DD-9-^Dt-l 2a/3-tFD*v- 
1, 2, 3, 4, 4a, 5, 12, 12a-t^kH 
□ [2, 3-g] -fy*yy>, 2- (2- 

7xZjHfJW -4 a a- (3 h*->7xZA) 
-8-^an-9-^a^-l 2 a j3 - t Hd^>- 
1, 2, 3, 4, 4a, 5. 12, 12a-*£^fcF 

p-*;u; [2, 3-g] <wux 2-7»j;p 

-4aa- (3-* F*^:7xx;W -8-#nn-9 
ajS-kFD^y- 1, 2, 3, 4, 4 
a. 5, 12, 12a-mtHD-+;uy [2, 

3- g] <y*/y >*^n«*n**u 2-^>v 

;V-4aa- (3-tHP*y7x-;W -12aj3- 
bHD^>-l, 2, 3, 4, 4a, 5, 12, 12a 

-t^^tHD-+yy; [2, 3-g]>ry*yy 
>, 2- (2-7xx;Px^JW -4 a a- (3-tF 
D + y7x^W -12afl-tFD+y-l, 2, 
3, 4, 4a, 5, 12, 1 2 a t FD-*y 
U-/ [2, 3-gWy*yy>, 2-TU;^-4aot 

- (3-tFD^y7x'JW -1 2a]3-tFD^> 
-1, 2, 3, 4, 4a. 5, 12, 12a-t^t 

Fn-*yyy [2, a-g]^fy*/u>, 2—>* 

D^DeJMW-4aa- (3-bFP*y7xZ 
;W - 8-^^-12a]5-tFD+y-l, 2, 
3, 4, 4a, 5, 12, 12a-t^tFD-+; 
U/ [2, 3-g] -fy*7U>. 2-^>^;i/-4a 



(41) WHV4-2 7 52 8 8 

a- (3-tFD+y7x-W -8-^^-1 2 a 
/3-tFP^^-l, 2, 3, 4, 4a, 5, 12, 1 
2a-*$r*fcFn-+/yy [2, 3-g] -ry*y 

'JX 2- (2-7xx;^X^;W -4 a a- (3-t 
FD+y7x-;W -8-*3MI/-l 2aj3-tFn* 
*>-l, 2, 3, 4, 4a, 5, 12, 12a-t?^ 

tFn-*yyy [2, 3-g]>fy*yy>, 2-7 

U;P-4aa- (3-tFD+y7x-JW -8-*^ 
^-12aJ-kFD + y-l, 2, 3, 4, 4a, 
i0 5, 12, 12a-t^^kFD-*;'jy [2, 3- 

g] <y*y>j>, 2-^0^0^^-430 

- (3-tFD+y7x^W -8-^;i/-l 2a/3 
-kFD+y-1, 2, 3, 4, 4a, 5, 12, 12 
a-t^^kFo-+/u; [2, 3-g] -fy*y»J 
X 2-^>^-4ao- (3-tFD + y7xZ 

-8-7^- 1 2 a |9-t FD + y- 1, 2, 
3, 4, 4a, 5, 12, 12a-t^?kFD-^ 
0/ [2, 3-g] >fV*/'JX 2- (2-7x-;i/ 
X^;W -4aa- (3-kFo+y7x-;W -8- 
a? 1 2 afl-kHP*->- 1, 2, 3, 4, 4 

a, 5, 12, 12a-^^kFP-*/'J / [2, 
3-g] -fy*y>J>, 2-7LUI/-4aa- (3-t 
Fo+y7x-;W -8-^;U- 1 2 aj9-tFo* 
5/-1, 2, 3, 4, 4a, 5, 12, 12a-^^ 

tFn-^yyy [2, 3-g] -fy*yy>, 2-5/ 

^P7 r Pk;Mfjl/-4aa- (3-kFD+y7x- 
;W -8-^-12aS-kFo+y-l, 2, 
3, 4, 4a, 5, 12, 12a-^^kFD-*y 

y y [2, 3-g] >fy*yy>, 2-^^4a 

30 a- (3-kFo+y7x-iW -8-7o^-l2a 
/3-kFn*5/-l, 2, 3, 4, 4a, 5, 12, 1 

2a-t^^kFo-+yu; [2, 3-g] -ry*y 

U>> 2- (2-7x^Xf« -4 a a- (3-t 
Fo+y7x-;M -8-^n^E- 1 2 a/3-tFn* 
z/-l t 2, 3, 4, 4a, 5, 12, 12a-*£* 

tFn-*yyy [2, 3-g] -fy*yy>, 2-7 
0^-4 a a- (3-kFP*y7x-;W -8-^D 

1 2 a j3 -t Fo*y- 1, 2, 3, 4, 4 a, 
5, 12, 12a-^^kFP-*/Uy [2, 3- 
40 g] <fy*/U>, 2-y?pyPkW^-4aa 

- (3-kFP*y7xz;W -8-^F*y-12a 
13-kFP+y-l, 2, 3, 4, 4a, 5, 12, 1 

2a-ti7*kFP-*yy/ [2, 3-g] -ry+y 

U>, 2-^>/ik4aa- (3-kFP+y7x- 
;W -8-^h^y-12aS-kFn+y-l, 2, 
3, 4, 4a, 5, 12, 12a-^^kFo-+y 
Uy [2, 3-g] YV*/'JX 2- (2-7xX» 
X^JW -4 a a- (3-kFo*y7xz;W -8- 
*h**-12afl-fcFo**'-l f 2, 3. 4, 4 
50 a, 5, 12, 1 2 a-^^t FD-*yyy [2, 
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3-g] <V*y'JX 2-7U;i/-4aa- (3-fc 
HD^y7xZJW -8-> F*v- 1 2 a/3-fc:Fn 
2, 3, 4, 4a, 5, 12, 12a-ti^ 

^tHD-+;u; [2, 3-g] <v+/y>, 2- 

^D^D^WW-4aa- (3-kHD+->7x 
-;W -8, 9 1 2 a^-kFD+y- 

1, 2, 3, 4, 4a, 5, 12, 12a-t^tH 
[2, 3-g] *fV*/U>, 2-^>v 
;V-4aa- (3-tKD^>7xr;W -8, 9-v 
^fJP-naS-tHD^-l, 2, 3, 4, 4 i0 
a, 5, 12, 12a-t^^tHD-+;iJ/ [2, 
3-g] <fy*/y>, 2- (2-7xn;px^;w - 
4 a a- (3-kKo*y7x-JW -8, 9-^*7 
*-12afl-kKD^>-l, 2, 3, 4, 4a, 
5, 12, 12a-^^kHD-+/'j; [2, 3- 
g] -fV+yUX 2-7U^-4ac- (3-fcFn 
*->7i-;W -8, 9-^*^-1 2 afl-bFn 

+ x-l, 2, 3, 4, 4a, 5, 12. 12a-t^ 
*t:FD-*/U/ [2, 3-g] -fV^yUX 2- 
^D^DkJM^-4aa- (3-kHD+S/7x # 
-;W -8, 9 -yynt- 12a^-t HD+y- 
1, 2, 3, 4, 4a, 5, 12, 12a-*2^fcK 
D-*/Uy [2, 3-g] *fy*/U>, 2-^>v 
;l/-4 a a- (3-kHD+y7xz;W -8, 9-v 
^D^-12ajS-kFD+y-l, 2, 3, 4, 4 
a, 5, 12, 12a-*WkHD-*/iJ/ [2, 
3-g] -fy*/U>. 2- (2-7xx;l,X^J» - 
4 a a- (3-kHD+y7x^iW -8, 9-^^D 
t-12afl-kHD*'>-l, 2, 3. 4, 4a, 
5, 12, 12a-t^^kHD-^/iJ/ [2, 3- 30 
g] -f7*yy>> 2-7'J*-4aa- (3-bHn 
*y7iz;W -8, 9-^n^e- l 2 aj3-k Fn 
*->-l, 2, 3, 4, 4a, 5, 12, 12a-t^ 

^kFD-+;u; [2, 3-g] -fy*yy>. 2- 

y^D^Dk;Mf;V-4aa- (3-kHP*y7x 
x;W -8, 9-^*F*->-l 2a£-bFD*>'- 
1, 2, 3, 4, 4a, 5, 12, 12a-*^kH 

o-*yu/ [2, 3-g] -fyt/ijx 2-^>s; 

;|/-4aa- (3-kKD*y7xz;W -8, 9-v 
* F^v- 1 2 a fl -k Fn*S/- l, 2, 3, 4, 4 40 
a, 5, 12, 12a-*mHn-*/U/ [2, 
3-g] 2- (2-7x-j|/XfJW - 

4 a a- (3-kHD+y7x^;W -8, 9-S^h 
+y-12a^-kh'D+y-l, 2, 3, 4, 4a, 
5, 12, 12a~t^kpD-*;«J/ [2, 3- 
g] <V*/UX 2-7U;i/-4aa- (3-kFn 
*y7xz« -8, 9->>j* F*v- 1 2 a j9-kF 
D*3/-l. 2, 3, 4, 4a, 5, 12, 12a-* 
^fcHD-^/Uy [2, 8-g]-fy*/UX 2 
-y^Dynb!JMf;V-4aa- (3-kHa*->7 50 



#H¥4 - 2 7 5 2 8 8 

i-W -8-^DD-9-yn^-l 2aj3-hHD 
*->-l, 2, 3, 4, 4a, 5, 12, 12a-*£ 

*kFn-*/u/ [2, 3-g] -fy*/y>, 2- 

^>yJh4aa- (3-kHD+y7x-W -8- 
irnn-9-^D^- 1 2 afl-kFn+v'-l, 2, 
3, 4, 4a, 5, 12, 1 2 a k F D-*/ 

uy [2, 3-g] -fy*/u>, 2- (2-7x-;p 

X^;W -4 a a- (3-kHD+y7x-JW -8- 
£an-9-:/cnE-i 2 a^-kHn+y- l, 2, 
3, 4, 4a, 5, 12, 12a-*^kHD-*y 
L)/ [2, 3-g] -fy*yU>, 2-7U;i/-4aa 
- (3-kHD^y7x^W -8-^DD-9-^D 

1 2 aJ-kHD+y-1, 2, 3, 4, 4 a, 
5, 12, 1 2 a-*?*fcFD-*/Uy [2, 3- 

g] -f y*yu»w»6n«. 

[0 16 2] 6 

4 a a- (3-/h+y7xZ;V) -1, 2, 3, 4, 
4a, 5, 12, 12a^-t^^kHn- + /U7 

[2, 3-g] -fy*yU> 22 

[0 163] 

[ft3 1] 




22 



[0 164] 2- <l-**y-2-**tf-4, 4, 
4-FU^nny^;W -4aa- (3-^h^y7x 
x;» -1, 2, 3, 4, 4a, 5, 12, 12afi- 

;f**kFci-*/u/ [2, 3-g] <fy*yu>i 

46. 8mg (0. 2 8 2mmoi) ^ftKl. 5ml 
IC**U Eftl 8 4. 6mg (2. 8 2mmo 1) £ 

£»»bfco »«lirfi»0i»**^FU^A*»«l4m 

1 £*#Lfc#sjo*- 1 0m 1 (D^nnWV^^ 

*Jfi* 1 Om 1 T«s#U »*«RTy*i/^AT«i 

a. ««8u^c »^n^n»fi<D7^;^r^i 27. 

3mg$^on*M0. 5mll:8^U 
6^?>XW>I8 5mg (0. 8 84mmol) CO 

2 0, T#««fiT*£> 12 5. 3rag 
82. 8*) . 

[0 16 5] 8Mfc&to<D** 
n. p.: 137-143 r 
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fcW¥4-2 7 5 288 



83 

IR(KBrffi) curl : 3400, 2940, 2776, 1599, 1454, 1199, 1044, 7 
74,561,536 

NMR(CDC13, 500MHz) 6 :1. 60 ~2. 30(1H, brs), 2. 37 -2. 
48(2H,m),2.78 -2. 92(7H,m).3.10 ~3. 23(1H. m). 3. 35 
-3. 52 (4H, D) , 3. 65 -3 . 79 (5H, m) , 4. 55 (1H, d, J=17. 7H 
z), 3. 68 (3H, s),6. 50 (1H, dd, J=7. 9,2. IHz), 7. 02 (1H. s), 
7. 08 (1H, d, J=7. 9Hz) , 7. 17 (1H, t , J=7. 9Hz) , 7. 71(1H, m, J= 
7. 93 Hz), 7. 88(1H. t, J=7. 9Hz), 7. 93(1H, d, J=8. 6Hz), 8.4 
2(1H, d, J=8. 6 Hz) . 8. 52(1H, s), 8. 91 (1H, brs), 9. 35(1H, b 
rs) 

Mass(FABJ£):345(M* +1) 
atfMStSVXX^* HKFAB80 
CasHiBNj OtVXCOmWm :345.1967 
$mm :345.1993 . 
[0 16 6] a»Wl7 

4 a a- O-tHP + ^x-JW -1, 2, 3, 
4, 4a, 5, 12, 12aj3-^^tFD-*/'J 
7 [2, 3-g] -fV*/U> 23 

[0167] 

Wfc3 2] 



84 




23 

[o i 6 8] T;Prf>fCiST, t-y^>* l JWi 

0 2. 7mg (0. 9 15mmol) $$*DMF2m 
lfcfS^U n-^D/^^-^O. 15ml (1. 
2 8mmo 1) SriD^Tft^KJDjRSiKLfc. ttftbfc* 
7ClR#flT CjiHuNj 0-2CHs 



4 a a- (3 h*v7xZJW -1, 2, 3, 
4, 4a, 5, 12, 12afl-t^tKD-*yy 
/ [2, 3-g] -f7*/U>62. 9mg (0. 18 
3mmo 1) ^«i*DMF2mncjg^L^:t>OSiDA 
&. 5l:I*DMF2mlTft9U *<Dm>mhMJL 

lSlnAfc««£ET^DMF^S*bfco SJtlCteSl^ 

6ml£JD;L i&«)fc^DD*;^ : ^^y-;i,= 5 : 
20 2<Bg^«jK2 Om lT2@»Hilt. W«S£*1;R* 

&l!DAT*fcLfca<fc> **>X^*>»8 8. 8mg 
(0. 9 2 4mmo 1) <D*9 J-frmt&mXTvH 

77>f- (ir7rx^^XLH-2 0, T 
5 4. 5mg©Blft^^^^ 
»*>«£**#6ttfc 0K# 5 7. 0 30 o 

[0 16 9] mmte&to<DM?>x)i*>im 

20 it/% : 163 -169 «C 

IR(KBrj£)ciir-l:3400, 2934, 2798, 1599, 1466, 1197, 1052, 7 
85,561,536 

NMR (DMS0-d6+CD30D, 500MHz) 6 :2. 08(1H, td. J=13. 9, 3. 7 
Hz),2.46(6H,s),2.45 -2. 53(lH,n), 2. 59 -2.680H, 
m) , 2. 75 ~2. 85 (1H, m) , 3. 30 (1H, d, J= 13. 2Hz) , 3. 36—3. 
48 (3H, n) , 3. 48 -3. 56 (2H, m) , 3. 75 (Ifl, d, J=17. 2 Hz) , 6. 
56 (1H, dd, 1=7. 9, 1. 6Hz), 6. 91-6. 94(lH,m), 6. 98(1H, d, J 
= 7. 9Hz), 7. 07(1H, t, J=7. 9Hz), 7. 78 (1H, t, J=7. 3Hz), 7. 9 
5(1H, t , J= 7. 3Hz) , 8. 03(1H, d, J=8. 2Hz) , 8. 12(1H, d, J=8. 
30 2Hz),8.71(lH,s) 

Mass (FABfc): 331 (M* +1) 
SOs H-H2 OthTV 



C H N S 

fHWS 53.32 5.97 5.18 11.86 

£MB 53.04 5.65 5.10 11.48 

[0170] Sterns 

(a) *K#>f Hk-fe^-tObinding assay tM 



h SO. 7ngprot/tube(D* W^RMtCfcSi'S tctris 
buffer TftRLTSiSttlcUOATflWU, J.Magnan e 
t. al.,Naunyn-Schmiedeberg's Arch Pharmacol. , 319, 
197 (1982)) fc«t>T30IU&. U*f>FKWrl4, 
*yMi3 H-DAGO U) * DPDPE (6) , E 



KC U) fcfliv^ n-;H«tt^n*v> (m) , DA 
dle (5) , *n*y> U) ft^^fc. x> *58W 

hOH. T9X©IMt«JBV>. Takenori6CD#ifc 
40 (Takemori, A. E.et.al., Eur. J. Pharmacol., 85,163(198 
2) ) iCftoT^JSLfco «l~3fc^fc£*W>*K 
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114425 
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(11010-1142001) 


(0.17-1.13) 


(1.99-1.31) 
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11471 


1*91 


1.91 




(11091-1771$) 


(1.719-1. 21) 


(1. 111-2. 27) 


Jl 


10733 


1.14 


2.41 




(1119-12749) 


(1.711-1. 12) 


(1.12-9. 17) 
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[0 17 4] (b) ConAjM»C<fcST>}*T»B«5Ml 
® 

z-*mLx%ni&#mmt t&. c©»j6is* 5x10 

6 /mllCiSfiU *O100c ls^eTt^-h© 

CodA (ljig/nl) *5 0/tl/wellRtfft«a©fl:^« 
(0.1, 0.5, 0.75, 1.0, 2.5, 5.0. 7.5, 10. 12.5. 1 
5, 17.5. 20/xg/Bl) S5 0tfg/tellinA, 3 7"C©C 



•WMIfc [3 H] thymidine (2uCi/ 1 0 wl/well) 
& [3 H] thymidine ©fttrtBSMfcl/fc. 

[0175] -t-LT, Tammvmus^icftoT 

JHHLfc. 
[0 1 76] 

[ftl] 



02 -i >*^-*-|*nM8l$[ffli&*lx&. fc*«8* 



(-ft^Msnasiosscttjie) - {conAmmotmm 

[ 0 1 7 7 ] £ 4 IC£fcfc#«©Tffll&J&StaifW*£7R [0178] 
T. [24] 
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o C + 1 o > 


1 6 


2. 5 


0 (+6) 


1 2 


5. 0 


3 


2 2 


7. 6 


2 


4 0 


1 0. 0 


2 8 


7 6 


1 2. 5 


4 0 


8 3 


1 6. 0 


4 8 


8 8 


t 7. 6 


8 3 


1 0 0 


2 0. 0 


8 4 


1 0 0 


IC50 




8. 5 mi/. I 



*fW¥4 - 2 7 5 2 8 8 



[0 17 9] gSHMfclSS 
« 1 - 3 «k D*«Wfl:^«H*^tf^ F©3 -SSfttK 

»fr2-^^;i/-4aa- (3-kHD^7irJW 
-1, 2, 3, 4, 4a, 5, 12, 12aa-t^ 

hFn-^yuy [2, 3-g] -fv*/'j>_7fci<5g 

$#(C##KB^a*tt£*l,TV>* (d/fl = 207 
0) . X©*^*^ h©@»©lR«»fW^ffl 

U, Kg«#££<#0) tt35<> u-7>**-X 

/uirg«3nfc^©K:#U v*x<MiM?©iK««ittfc 

X KNT I 9 2<g->7 FT*. SSSBftS 
C5"9a:7De/iot?JUtett3 l 2©v*x(MiM¥© 



iR««I(W^fflttJEJC!fi<. NT I CiO 5 6fc->7 ht 
[0 180] 

[««©»*] *f6«©-«sc (i) -e^sn-s-fv* 



(72mm mm * anmm «* g 

»«;iim»&m^i2am»fl! ff3S)iUMft&^iEiiiisHs xi4»* 
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